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P< "^ PREFACE 

$ ' pHOTO-ENGRAVING is the term used for 
21 A the engraving of metal plates in relief, with 
^^co the assistance of photography, so they may be 
- ^ printed together with type. Photo-engraving is 
J " divided into two kinds. The first is line engrav- 
'"^ ing, in which the subject to be reproduced is in 
lines or solid areas, such as a pen drawing, a 
print from a wood engraving, a type page. In 
fact, anything that has once been printed on a 
typographic press can be again reproduced by 
line engraving. A well-printed half-tone can, for 
instance, be reproduced by this process. Be- 
sides the rapidity and low cost of photo-engrav- 
ing, its great advantage is that by the aid of the 
camera, the engraving may be reduced or en- 
larged from the copy to be reproduced; hence 
a photographer, experienced in handling the 
camera, has an advantage in taking up photo- 
engraving. 

The second division of photo-engraving is 
called half-tone engraving, in which a photo- 
graph, painting, water color, wash drawing, or 
any object possessing gradations of tone, may be 
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PREFACE 

photographed through what is termed a half-tone 
screen and its image so broken up into lines or 
dots that it may be printed on a typographic 
press. 

• No changes have been made in the methods 
used by photo-engravers during the past few 
years. This would indicate that photo-engrav- 
ing has about reached the limit of its develop- 
ment, hence this would seem to be the proper 
time to record present-day procedure. The fact 
that many requests have reached the writer for 
a book giving concise instructions as to just how 
line and half-tone engravings are made, is the 
reason for the existence of the present Photo- 
engraving Primer. 

S. H. H* 
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PHOTO-ENGRAVING 

PRIMER 

PART I 
LINE ENGRAVING 

« 

The Studio. — The best studio for photo- 
graphic copying is out of doors m dayhght. As 
this is not always practical, an indoor studio must 
be had which will permit as much daylight to 
enter as possible. The only drawback to day- 
light is its uncertainty. Therefore, it is now 
customary to use artificial light in the fonn of 
electric arc lamps. A pair of arc lamps, at least, 
is recommended, and that they be installed by 
a competent electrician familiar with the local 
conditions of electric current, etc. 

Camera. — The camera should be one con- 
structed for the purpose of copying pictures. 
Its special characteristics are its rigidity and a 
long bellows by which enlargements can be made. 
The front of the camera is fixed solidly to its 
base or bed, while the back of the camera, con- 
taining the ground-glass, moves on grooves that 

keep it parallel with the front. The whole camera 
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rests on a stand or table, to one end of which is 
fixed an upright copyboard. This copyboard, 
large enough to take the biggest copy, is made of 
soft pine, so that it may be easy to stick pins 
or tacks in it. It slides in grooves at top and 
bottom, so that it can be shifted sideways to 
center the copy. The front of the camera should 
slide up and down, to center copy in these di- 
rections. It is well to stain the copyboard black. 

Vibration of the camera while photographing 
must be guarded against. This vibration is 
prevented by springs somewhere in the camera 
stand, or by suspending the stand with ropes or 
springs from above. If suspended it will be 
found that three ropes serve better than fourw 
A test for camera vibration is to place a bottle 
of some light liquid like ether or benzine on the 
camera and observe the reflection of light on the 
surface of the liquid. If waves are seen, there 
is vibration, and unless the copyboard and the 
ground-glass vibrate in absolute unison, which 
seldom happens, perfect line negatives cannot 
be made on such a camera until the vibration is 
taken up by springs of some kind. 

The Lens. — An anastigmat lens, of which 
there are several good makes, is best for photo- 
engraving, though no lens should be accepted 
without trial. The equivalent focus of the lens 
should be equal to the diagonal of the largest 
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negative required to be made in the camera, or 
the largest plate to be engraved. The lens must 
also have a slot for using Waterhouse diaphragms, 
or stops. Rapid rectilinear lenses of good makes 
were formerly used, the objection to them being 
that to photograph copy sharp to the edges such 
small stops were required as to make the exposure 
too long. A focusing glass is a valuable aid in 
getting a sharp image on the ground-glass. 

Artificial Lighting. — Electricity is the best 
source of artificial Ught, because it gives in the 
arc form a whiter light than other sources. The 
open or flaming arc is most frequently used, 
though the enclosed arc, that is an arc enclosed 
in an ahnost airtight glass globe, is quite satis- 
factory because of the fact that its light is more 
violet in color and therefore powerful photo- 
graphicaUy. 

As the electric current varies with locality and 
the patterns of arc lamps are so numerous, a 
local electrician should be consulted regarding 
the installation of artificial light. 

The Darkroom. — In providing a darkroom, 
as it is called, all that is necessary to be con- 
sidered is that all white or actinic rays of light 
be excluded. A room could be constructed 
entirely of amber-colored glass and, providing 
no ray of white light entered, wet plate nega- 
tive making and other photo-engraving processes 
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could be carried on with safety in it, because 
the collodion wet plates and metal sensitizers 
used are not sensitive to orange-colored light. 

Good ventilation is most important in a dark- 
room, together with an equable temperature of 
about 60° F. (15.6° C), not only for hygienic 
reasons, but also to keep the chemical solutions 
used there in proper working condition. Inlets 
and outlets for air, that will exclude light, can 
be readily devised. 

A steady flow of clean water is necessary in a 
darkroom as well as a deep sink from which the 
water will not splash over the sides. 

Darkroom Illumination. — If gas or kero- 
sene light is ujfed for illumination they had 
better bum outside the darkroom, before a large 
window glazed with yellow glass in the dark- 
room wall. This prevents the air in the dark- 
room from being contaminated. Of course if 
incandescent electric lamps are used they can 
be in the darkroom, the only precaution being 
that the globe be a deep orange or amber, or that 
it be wrapped in orange paper, or placed in an 
amber-colored bottle, from which either the top 
or the bottom has been removed. 

For heating the darkroom during cold weather 
there is nothing better than an electric radiator, 
or, the rheostat connected with the arc lights 
could be moved into the darkroom in cold weather. 

[4] 
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Darkroom Facilities. — As the darkroom 
must be free from dust the fewer articles kept in 
it the better. The silver-bath-holder, in its box 
at one side on the floor, with a shelf over it on 
which the plateholder can rest as it leans toward 
the wall; another shelf or cupboard for the clean 
glass with a place near to rest the collodion 
bottles, and a shelf back of the sink for developer 
bottles, are all that is required in the darkroom. 
All chemicals and stock solutions had better be 
kept in another room near by, where solutions 
are made up and which might be termed the 
chemical room. 

Chemical Room. — In this room are kept the 
scales and weights, graduates, funnels and all 
the vessels necessary for preparing solutions and 
keeping them in ordef*. It is the general work- 
room, and in it should be a closet with shelves 
to hold the stock chemicals in their carefully 
labelled, corked, and covered containers, as so 
many photographic chemicals spoil when air is 
admitted to them and sometimes when they are 
exposed to white light. 

Requisites for Negative Making. — 

1 glass, wood, or hard rubber bath-holder with 

box and cover; 
1 glass, wood, or hard rubber dipper for bath; 
1 gallon (4 liter) glass funnel for silver bath; 
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2 quart (1 liter) glass funnels for collodion; 

1 quart (1 liter) hard rubber funnel for developer; 

1 hydrometer (argentometer) for testing silver 

bath strength; 
1 set of scales with apothecaries' and metric 

weights; 
1 gallon (4 liter) evaporating dish for silver bath; 
1 16-ounce (500 cc.) glass graduate; 
1 8-ounce (250 cc.) glass graduate; 
1 4-ounce (100 cc.) glass graduate; 

1 tube blue litmus paper for testing silver bath; 

2 1-gallon (4 Kter) wide-mouth bottles; 
1 15-inch (4 cm.) glass stirring rod; 

2 negative racks; 
2 collodion bottles; 

1 hard rubber tray for acetic acid stripping 

solution; ^ 

Acid proof tank, or jar, for glass cleaning 

solution; 
Boxes of first quahty sheet glass for negatives. 

Chemicals for Negative Making. — 

» 

2 pounds (1 kilo) silver nitrate; 

2 gallons (8 liters) grain (ethyl) alcohol; 
16 pounds (8 liters) sulphuric (ethyl) ether; 
1 pound (I kilo) pyroxylin (negative cotton) ; 
1 pound (J kilo) pyroxylin (soluble cotton); 
1 pound (^ kilo) ammonium iodide; 
^ pound (250 g.) cadmium bromide; 
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i pound (250 g.) resublimed iodine; 

I pound (250 g.) potassium iodide; 

5 pounds (2 kilos) copper sulphate; 

10 pounds (5 kilos) ferrous sulphate (iron pro- 

tosulphate) ; 
1 can rubber cement and another of benzine; 
5 pounds (2 kilos) potassium or sodium cyanide; 
10 pounds (5 kilos) acetic acid, 1.040 specific 

gravity; 
J pound (250 g.) castor oil; 
1 pound a kilo) C. P. nitric acid; 
^ pound (250 g.) sodium sulphide. 

Negative Collodion. — 

Alcohol and ether equal parts; 
Pyroxylin, 6 grains (0.39 g.) to each ounce (30 cc.) 

of combined ether and alcohol; 
Ammonium iodide, 5 grains (0.324 g.) to each 

ounce of above; 
Cadmium bromide, 1 grain (0.065 g.) to each 

ounce of above. 

To make, for example, 16 ounces (480 cc.) 
of collodion by the above formula: 8 ounces 
(240 cc.) of ether is poured into a 20 ounce (half 
liter) bottle having a tight cork stopper. Then 
96 grains (6.23 g.) of pyroxylin is stuffed through 
the neck of the bottle and allowed to soak while 
8 ounces (240 cc.) of alcohol is measured in the 
graduate and 80 grains (5.18 g.) of ammonium 
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iodide and 16 grains (1 g.) of cadmium bromide 
are dissolved in the alcohol by stirring with the 
glass rod. When these salts are dissolved the 
alcohol is poured into the ether; then the pyroxy- 
lin should dissolve with a slight shaking. The 
bottle is placed in a cool place for twelve hours 
or more, so that the sediment may settle, after 
which the clear collodion is poured off and filtered 
through a pledget of cotton placed in the neck of 
a glass funnel. The collodion is then ready for use. 

Silver Bath. — The perfect silver bath is 
simply 45 grains (2.9 g.) of silver nitrate dissolved 
in each ounce (30 cc.) of distilled water, made 
sKghtly acid with a few drops of chemically pure 
nitric acid and containing beside a trace of iodine. 

If pure distilled water is not at hand, rain 
water, melted ice, or any other water is put into 
one of the gallon (4 liter) wide-mouth bottles. 
Add one ounce (30 g.) silver nitrate and four 
grains (0.259 g.) potassium iodide to every 16 
ounces (480 cc.) of the water. This should 
make a creamy colored mixture. Stand this 
bottle in strong sunlight for a day, when it will 
be found that the organic impurities in the water, 
have, by the action of light, been precipitated 
on the bottom of the bottle in a black sediment. 

Put a pledget of cotton in the neck of the 
gallon (4 liter) glass funnel, rest this in the mouth 
of the second wide-mouthed bottle, carefully 
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pour off the clear silver solution into this funnel 
and finally shake the black sediment into the 
filter so that the last drop of silver solution may 
be saved. 

In testing this silver solution with the hydrom- 
eter it will be found to register about 30 grains 
(1.94 g.) to the ounce (30 cc). SuflScient silver 
nitrate should be added to make it test 45 grains 
(2.9 g.) to the ounce (30 cc). It can then be 
again filtered, after which chemically pure nitric 
acid is stirred into it, drop by drop, until blue 
litmus paper turns sfightly red, when a drop 
of the silver solution is put on it. 

This silver nitrate solution is poured into the 
clean glass bath-holder. A glass plate is coated 
with collodion, put on the plate dipper and 
lowered into the silver solution where it is left, 
for 15 minutes at least, until the silver solution 
has absorbed the trace of iodine required to put 
it in perfect working order. The silver bath 
should be kept clear by frequent filtering. 

To Purify an Old Bath. — After much use 
the silver bath will become contaminated with 
alcohol, ether and excess of iodides, as shown by 
pinholes or black specks in the negative, or, by 
fog all over the plate. 

To purify it, pour it into an equal quantity 
of water; don't pour the water into the bath. 
This gives a yellow solution. Filter it and pour 

[9] 
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into the evaporating dish, place it over heat and 
boil down until it is a yellow pasty mass. Whaa 
brown fumes come from it, shut off the heat and 
by stirring with the glass rod break it up into 
grains like brown sugar. Dissolve this in the 
amount of distilled water that will make up the 
quantity of bath you will want. Stand the wide- 
mouth bottle in the sun until it clears. Filter, 
strengthen with silver to 45 grains (2.9 g.) to 
the ounce (30 cc). See that it is sHghtly acid, 
and the bath is then as good as a new one. 

It is advisable to always have two silver baths 
on hand, as foreign matter is liable at any time 
to put the bath in use out of order. The second 
bath should always be in condition to substitute 
for the first one. 

Developer. — 

Water 16 ounces 480 cc. 

Ferrous sulphate 1 ounce 30 g. 

Acetic add 1 ounce 30 cc. 

Alcohol 1 ounce 30 cc. 

Dissolve the ferrous sulphate in the water and 
add the acetic acid and the alcohol, if the silver 
bath is an old one. When the bath is new, no 
alcohol will be required, as the alcohol is used 
only to assist the smooth flowing of the developer 
over the collodion film. The developer should 
be filtered before use and kept cool. A warm 
developer will cause fog on the negative. 

[10] 
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Fixing the Negative. — One ounce (30 g.) of 
potassium cyanide in 24 ounces (720 cc.) of water 
is the simple solution used to dissolve from the 
negative the silver salts unacted on by light, 
and thus fix the image. Sodium cyanide can be 
substituted for the potash salt, or sodium hypo- 
sulphite (hypo) can be used in a strong solution, 
though the latter sometimes causes the negative 
film to crack when dry. 

Intensifying. — After fixing and thorough 
washing, the negative is flowed over many times 
with the following copper solution, until it turns a 
creamy white right through to the glass support. 

Water, pure or distilled 20 ounces 600 cc. 

Copper sulphate 2 ounces 60 g. 

Potassium bromide 1 ounce 30 g. 

After washing, this creamy white film is flowed 
once with § ounce (15 g.) of silver nitrate to 
10 ounces (300 cc.) of water, made sUghtly acid 
with a few drops of nitric acid. This wiU change 
the color of the negative to an intense brown- 
black. If it is not suflSciently opaque, the treat- 
ment with copper and silver solution can be 
repeated, washing well after each treatment. 
An intense blackness may now be given to the 
negative by flowing it with a solution of sodium 
sulphide, one ounce (30 g.) in twenty ounces 
(600 cc.) of water. The intensified negative 

is then put in a rack to dry. 
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NEGATIVE MAKING 

Cleaning and Albumenizing the Glass. — 
Having described the various solutions and their 
uses, we will now proceed to negative making. 
Glass used for negative making must be abso- 
lutely clean. Two parts of nitric acid in ten 
parts of water, kept in an acid-proof stone-ware 
vessel, dissolves the foreign matter on glass. 
The glass can be left in the acid over night, and 
next morning, as each sheet is removed from the 
acid, it is laid on a board in the sink and scrubbed 
with a stiff brush on both sides, and particularly 
on the edges. While still wet it is flowed on 
one side with the following substratum: 

Albumen Substratum. — The albumen of a 
single fresh egg is beaten up thoroughly and 
mixed with 40 ounces (1.2 liters) of distilled 
water. Then f ounce (3.7 cc.) of ammonia is 
added and the whole carefully filtered. 

When one side of a glass plate has been flowed 
twice with this albumen substratmn the plate is 
put in a negative rack in a place free from dust 
to dry. This albumen substriatum prevents the 
wet collodion film from leaving the glass during 
the different operations. When the albumen 
coating is dry on the glass, the latter should be 
stored in a closet or shelf in the darkroom pro- 
tected from dust. 

[12] 



PHOTO-ENGRAVING PRIMER 

Coating Glass with Collodion. — To secure 
a collodion film of even thickness on the glass 
some practice is necessary. The glass plate is 
held in the left hand, albumen side, up, between 
the thumb, on the upper side of a comer, and the 
fingers supporting it underneath. The collodion 
is poured on the almost level glass near the corner 
farthest from the fingers holding it. The col- 
lodion is allowed to flow toward the upper op- 
posite corner, thence to the lower corner near 
the thumb, and thence back into the collodion 
bottle, thus covering the glass completely. 

As soon as the collodion begins to flow from 
the glass the latter is held nearly vertical and 
rocked from side to side, so that no ridges wiU 
be formed in the coUodion film. This rocking 
motion is continued until the film is set; that 
is, when enough ether has evaporated so that the 
film is no longer found to be in solution when 
touched with the end of the finger at the lower 
right-hand comer. It is now ready for sensi- 
tizing. 

Sensitizing the Collodion Film. — The dip- 
per is raised so that the lower part rests on the 
edge of the silver bath, the coUodionized plate 
is laid upon the dipper face up, and the glass is 
then lowered into the silver solution without 
stopping until it is totally immersed. It can be 
moved about sideways for a few seconds to 
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hasten the action of the silver bath. It is then 
allowed to remain in the covered silver bath for 
two or three minutes. 

The collodion is now sensitive to the sHghtest 
ray of white hght, consequently it must be pro- 
tected from all Ught other than orange or red 
until after the image is developed. After two 
minutes the sensitized plate is slowly with- 
drawn from the silver solution. It will be foimd 
to be a Ught yellow in color. If oily looking 
streaks appear on its surface, it must be re- 
turned to the bath and left until they disappear. 
Then it is again slowly raised from the silver 
solution, taken by the thumb and forefinger and 
lifted from the dipper. Its lower edge is allowed 
to rest on a clean piece of blotter, while its upper 
edge and back are wiped clean of silver solution 
with tissue paper. It is then laid in the plate- 
hplder, face in, and the back of the plateholder 
closed, when it is ready for exposure in the 
camera. 

Centering Copy. — It is a good plan to draw 
pencil lines on the ground-glass connecting di- 
agonally opposite corners. Where these lines 
cross will be the center of the ground-glass. 
When the copyboard is in focus on the groimd 
glass, if an assistant wiU move the point of a 
pencil over the copyboard until it appears on 
the ground-glass exactly where these diagonal 

[14] 
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lines cross, and will mark that point on the 
copyboard, its center will be found. Diagonal 
lines drawn on the copyboard, crossing at its 
center, can be used afterwards as a guide in 
attaching copy to the board so that its image 
will be centered on the ground-glass. 

Focusing. — The size of the copy when photo- 
graphed is regulated by its distance from the 
lens, while the sharpness of the image on the 
ground-glass is governed by the distance of 
the ground-glass from the lens. The nearer the 
lens is to the copy, the larger will be the image of 
the copy on the ground-glass and vice versa. 
As the camera and lens are drawn away from 
the copy the image on the ground-glass diminishes 
in size. To focus the image to the size wanted, 
one pushes the camera to and from the copy, 
keeping the image in focus by moving the ground- 
glass, until by measurement on the ground-glass 
with rule or compass the exact size is secured. 

Focusing should be done with a large dia- 
phragm in the lens, and on a point midway 
between the center and edge of the copy, so that 
when a smaller diaphragm is used in photo- 
graphing the whole image will be sharp. 

Illuminating the Copy. — If electric arc 
lamps are used, one on each side of the copy- 
board, they must be placed at such a distance 
from the copy as to iUuminate it evenly and at 
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the same time allow no ray of light to strike the 
front surface of the lens. Whether daylight or 
.artificial light is used, it is an advantage to lay 
a large plate-glass mirror horizontally on the 
table of the camera-stand immediately in front 
of the copyboard, to reflect light from below 
on the copy. 

Exposure. — After focusing to correct size, 
the camera is secured so that it cannot be jarred 
out of focus during the exposure of a plate. 
The proper diaphragm is inserted in the lens, 
the front lens capped, the ground-glass removed, 
and the plateholder inserted carefully so as not 
to stir up any dust within the camera. The slide 
is slowly withdrawn, and, as a precaution against 
stray light entering the plateholder, it is custom- 
ary to cover it with the dark focusing cloth. 
The electric lights are turned on, the cap on the 
lens removed and the exposure accurately timed 
to the second. Then the lens is recapped, the 
lights extinguished, the slide returned to the 
plateholder and the latter carried into the dark- 
room. 

Development. — AU white light being ex- 
cluded from the darkroom, the exposed wet 
plate is taken from the plateholder, held at the 
comer as when coating with collodion and while 
perfectly level the developer is poured gently 
but quickly over the exposed plate and made to 
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spread evenly, without stopping until the whole 
is covered. Then the plate should be rocked 
slowly so that the developer may flow backward 
and forward without allowing any of it to run 
oflF the plate. This feat can be acquired only 
by practice. The reason for retaining the de- 
veloper on the plate is that the free silver on the 
exposed plate combines with the developer to 
give intensity to the image. If the silver is 
washed from the plate by the developer, the 
intensity of the image will be greatly lessened. 
When the image stands out boldly, development 
is complete, and the action is stopped by flooding 
the plate with water. Washing with running 
water should be continued for a couple of minutes 
until all of the free iron is removed, or the nega- 
tive is liable to be stained in later operations. 

The negative is now "cleared'' or fixed in the 
cyanide or "hypo" solution previously described, 
washed and intensified as previously instructed 
under " Intensifying." 

The Rubber Film. — When the negative is 
perfectly dry and cool it is coated with a solution 
of rubber in benzine or benzol. This rubber 
solution may be made from rubber cement 
thinned down with benzine, or, J ounce (15 g.) 
pure Para rubber, cut into shreds, can be dis- 
solved over night in 16 ounces (480 cc.) benzine. 
This should be filtered before use. About the 
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consistency of collodion, it is flowed over the 
negative in the same manner as collodion is. 
It dries quickly, leaving a thin film which pre- 
vents the collodion which follows from dissolv- 
ing the collodion of the negative. 

Stripping Collodion. — Equal parts of ether 
and alcohol are measured out, as in making 
negative collodion. Six grains (4 g.) of py- 
roxylin (soluble cotton) to the ounce (30 cc.) 
is first soaked in ether, then the alcohol is poured 
in, to dissolve the pyroxylin. 1| to 3 minims 
(0.1 cc. to 0.2 cc.) of castor oil is added. This 
collodion is filtered and poured over the rubber 
film on the negative just as the negative collodion 
was. It can be dried over heat. Celluloid 
varnish may be substituted for this collodion. 

Stripping and Turning Negatives. — The 
negative film is now cut all around the image 
with a sharp knife, after whidi it is laid in a 
tray containing aoet^ acid solutioQ in the inx)- 
portion of I ounce (30 cc.) acetic a<^ to 10 
ounces (300 oc) of water. Thfe solution paie- 
irates more quidkly when w^urm. In finom throe 
to five minutes it will have soaked tfaroogfa the 
film, desti^oyed the albumen substratum wfaidi 
k^ tlie original ooOodion fihn to the gli^s, and per> 
mitted the n^^ative to be stripped from ibe glass. 

Tills is 4<»fie by first w^^ung tbe B^ative 

feee from ^Kid., diezi removizig the out^de stnps 
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of negative film, that are not wanted, from 
around the negative image, then laying the 
negative on a level support and flowing it with 
clean water. Now, with the sharp point of a 
knife, a comer of the negative is raised from the 
glass and the whole negative turned back until 
it is stripped and laid upper-side down on another 
sheet of glass. Such a glass, when it has several 
negatives laid side by side, is caUed a "flat." 



PHOTO-PRINTING ON METAL 

Printing Requisites. — 

A printing frame to take the largest metal plate 

required ; 
A wide, fine-haired powdering brush; 
A smooth skin Uthographic roUer; 
Asphalt and sheUac varnish with assorted brushes; 
Etching ink, ink slab and ink knife; 
Wide-mouth phers; 
16 ounce (500 cc.) glass graduate; 
Magnifying glass, sold as " linen tester"; 
Quart (1 liter) glass funnel; 
Large, soft chamois skin; 
1 pound (I kilo) of ammonium bichromate; 
Hard rubber tray for developing the image on 

metal; 
Gas or kerosene stove; 
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Polished zinc, 16 gauge (1.7 mm.) in thickness; 
Caustic potash, aqua ammonia and turpentine; 
Charcoal and powdered pumice stone for polishing. 

The Printing Darkroom. — The room in 
which the photo-printing on metal is carried on 
should also be a darkroom, illuminated with 
yellow light, though sensitized metal plates are 
not very sensitive to light. Cleanliness and 
freedom from dust are also essential here. A 
low table or bench is required, to hold the heavy 
printing frame, and another low bench for the 
ink slab, with bench space alongside to roll the 
exposed metal plates with ink. A clean gas or 
kerosene stove is needed to dry the albumen 
film, which makes the metal sensitive to light. 
A wide sink, with a tap of running water over it, 
is important, as well as a hard rubber or other tray 
in which the inked metal plate can be developed. 

Polishing Zinc. — Zinc sheets, 16 gauge 
(1.7 mm.) or 14 gauge (2.1 mm.), in thickness, 
are usually purchased ready polished. The sur- 
face will be foimd to be greasy and oxidized, so 
that a fresh surface of clean zinc must be pro- 
duced. To do this, a wide board is set on an 
incline in the sink, with a strip of zinc secured 
across it near the bottom. On this board the 
zinc plate is laid, with its lower edge against the 

zinc strip, and kept wet while it is rubbed with 
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wet powdered pumice or the end of a polishing 
charcoal. The direction of the rubbing should 
be the same as that of the origmal polishing. 
The powdered pumice is rubbed on with a felt 
pad. This polishing should be continued until 
the original polish of the metal is completely 
ground off and the surface of the plate takes 
the water readily. Polishing charcoal had better 
be kept in water when not in use. 

Should the zinc be unpolished, then the 
smoothest side is chosen and the scale on the 
surface removed either with Scotch stone or a 
block of pumice stone. These will leave fine 
scratches that can be removed either with char- 
coal or powdered pumice in the final polishing. 
After polishing the surface of the zinc, it is washed 
with a pad of cotton in running water, to remove 
any scum that might adhere to its surface. The 
polished zinc can be kept under water to prevent 
oxidization. The sensitizing of the metal should 
take place as soon after polishing as possible. 

Sensitizing Solution for Zinc. — 

Water, distilled 8 ounces 240 cc 

Albumen of fresh egg 1 ounce 30 oc. 

Ammonium bichromate 20 grains 1.3 g. 

Aqua ammonia 8 drops 8 drops 

The albumen of a fresh egg is beaten to a 
froth and penpitted to settle. Four oimces 
(120 cc.) of the distilled water is stirred into the 
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albumen and the ammonium bichromate is dis- 
solved in the other four oimces (120 cc.) of water. 
While the albumen and water solution is briskly 
stirred with a glass rod, the bichromate and 
water solution is slowly poured into it, and then 
the ammonia added from a dropping tube until 
the whole turns to a pale straw color. This 
solution must be carefully filtered before use. 
It is better made up fresh each day and kept on 
ice to prevent decomposition. 

SENsmzmG THE Zmc. — In the printing dark- 
room, which must be as free from dust as pos- 
sible, the freshly polished zinc plate is rinsed in 
clean water, drained and flowed with the bichro- 
mate solution. The first coating of the solution 
is allowed to drain off into the sink, to remove 
the water from the surface. Again it is flowed 
with the solution, taking care that no air bubbles 
are formed on the surface. When an even coat- 
ing is secured, the plate is held at an incline over 
the heat so that the upper edge of the plate may 
dry while the solution on the lower portion is 
draining off. Keep the plate moving slowly, 
being careful not to heat the zinc at any place 
warmer than the back of the hand will bear, 
otherwise the film of albumen may be coagulated, 
so as to be worthless. 

When the albumen film begins to dry at the 
upper edge, drying can be hastened, and the 
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surface of the plate kept cool, by gently blowing 
with the breath until the whole is dry. The 
sensitized zinc is then stood on edge, face to the 
wall, to cool, while the negative and frame are 
prepared for printing. 

Photo-Printing on Zinc. — The thick plate 
glass in the printing frame is wiped clean. The 
negative, or flat, is laid over the sensitized zinc 
plate, face to face, and both are inverted without 
permitting the negative to sHde on the deUcate 
albumen surface of the zinc and thus scratch it. 
The negative is laid in the printing frame, the 
back of the zinc plate uppermost. The felt or 
soft blanket is placed on top of it, the back of 
the printing frame inserted, and pressure applied, 
in locking up the frame, suflBcient to bring the 
zinc in absolute contact with the negative with- 
out breaking the glass in the frame. 

Exposure to Light. — The proper time re- 
quired to expose a sensitized zinc plate to light 
depends on many factors: the clearness of the 
lines in the negative; the time of year; the 
time of day; whether bright sunlight or cloudy 
weather; if electric light is used, the strength 
of the light; the distance of the printing frame 
from the light, etc. The proper time must be 
found by experiment. In clear sunlight it should 
not be more than a minute, while with electric 
light or on a cloudy day, it might be five to ten 
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minutes. Care should be taken when using the 
electric light that the glass of the frame does not 
get too hot or it may coagulate the albumen 
film on the zinc. 

Inking the Exposed Zinc. — The ink and 
roller must be made ready beforehand. This 
is done by taking a small piece of etching ink 
on the end of the ink knife and spreading it across 
the ink slab. If the ink is too thick, it can be 
softened with a few drops of turpentine, linseed 
oil varnish, or oil of lavender. The stiffer the 
etching ink when used, the better. Heating the 
ink, or the slab, is frequently suflScient to soften 
the ink. Brisk and continued rolling wiU give 
the required even coating of ink on the slab. 
When this is accomplished, the exposed zinc 
plate, slightly warm, is laid on a flat board and 
rolled, over and over again, until it gets a slight 
film of ink over its whole surface. As etching ink 
has a little lamp black in it, the ink film should 
not be put on so thick that the zinc cannot be 
seen faintly through it. Of course this inking 
of the plate is performed in the darkroom. Gas 
or incandescent electric light has not sufficient 
strength to affect the sensitive zinc plate. 

Developing the Ihage on Zinc. — This is 
the most interesting operation in the whole 
process, for it is always pleasing to see an image 
in ink appear as if by magic on the zinc. The 
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inked zinc is laid in a tray of clean water for a 
minute, no air bubbles being permitted to remain 
on its surface. Then a wad of wet cotton is 
drawn softly over the inked surface while it is 
under water. It wiU be found that the albumen 
coating, where it is not hardened by the action 
of light, comes away readily from the zinc, carry- 
ing with it the overlying coat of ink, while the 
albumen that has been hardened by the action 
of Kght wiU adhere firmly to the zinc, together 
with its covering of etching ink. The gentle 
rubbing with wet cotton, while the plate is sub- 
merged in the water, is continued until the whole 
image is cleared of ink between its lines and 
dots. Should the inked lines break away from 
the zinc, the exposure to hght has not been long 
enough, or the lines in the negative have been 
filled up, while if the ink refuses to leave the 
plate between the lines or dots, the exposure 
has been too long or the negative is not opaque 
enough. 

Re-exposure of the Zmc to Light. — Should 
the image on the zinc be unsatisfactory, through 
over- or underexposure or for any other reason, 
another print can be made on the zinc after 
removing the first image. The re-preparation of 
the zinc must be done thoroughly, or the first 
image will remain and interfere with the second 

one. The ink on the zinc must first be gotten 
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rid of with a strong solution of caustic potash 
and a scrubbing brush. The hardened albumen 
image stiU remains, though invisible, and can 
only be removed by polishing the zinc, as at 
first, with charcoal or powdered pumice on the 
felt pad. When a fresh and clean surface of 
zinc is once more obtained, the zinc can be sensi- 
tized with a bichromatized albumen solution, 
as previously described. 

Retouching the Inked Image on Zmc. — 
When a satisfactory print in etching ink is de- 
veloped on the zinc, this is washed in running 
water and dried. Be careful not to heat the 
zinc too hot, while any drops of water remain 
on it, for these may melt the grease in the ink 
and spread it over the plate. It is better to 
absorb the drops of water on the zinc with a 
soft wet chamois skin, made into a pad, or with 
lintless blotting paper. 

After the zinc is dry, the ink image on it is 
carefully examined for any breaks in the lines, 
or holes in the ink covering. The broken lines 
can be connected, bare spots in the zinc covered, 
and missing dots added, with a retouching ink 
made either with asphalt varnish or by diluting 
a little of the etching ink with oil of lavender 
or turpentine. The retouching should be done 
with fine brushes. Lettering, border fines, 
figures, or additional drawing of any kind can be 
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added to the image on zinc at this time with 
brushes or pens and retouching ink. 

Protecting the Inked Image with Resin. — 
After retouching the inked image on the zinc 
it is ready to be protected from the action of 
acid with powdered resin. Any true resin, such 
as common rosin, copal, shellac, or powdered 
asphalt, if ground to a flour, wiU answer admi- 
rably, although it has been found in practice that 
the resin called dragon's blood is the most suit- 
able. This is a red substance which can be 
purchased in powdered form. It is best kept 
in a shallow metal box, covered, so as not to be- 
come too dry. This box, preferably, should be 
wider each way than the largest zinc plate to be 
etched. Plenty of sifted dragon's blood powder 
is kept on the bottom of this box. 

Ink and Resin a Perfect Acid Resist. — 
The warmed zinc plate is pushed under the 
resin powder on the bottom of this box, and 
every portion of the ink image on its surface 
covered with the resin. It is then raised up and 
one edge is struck against the bottom of the box 
to jar off the surplus powder not adhering to the 
greasy ink. It is then rested on one side of the 
box while a broad, soft-haired brush, kept for 
the purpose, is used to sweep the surface clean 
of the resin, brushing the powder back into the 
box. If no brush is at hand, the plate could be 
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brushed clean with a large pad of dry cotton. 
The finest inked lines will hold the resin powder 
and the object of this brushing is to remove every 
grain of resin from the bare zinc. To tell when 
this is accomplished, hold the zinc plate level 
with the eyes before a strong hght and look over 
its surface, when any resin powder resting on 
the bare zinc can be seen and removed. 

Incorporating the Resin with the Ink. — 
The zinc plate is now gripped firmly at one edge 
with the wide-mouth pliers and held over a 
stove, moving it so that every part will be heated 
alike. Soon the ink will begin to soften and 
absorb the red resin powder. The ink will first 
become dull in color and then turn glossy, when 
the heating should be stopped. The ink must 
be softened only enough so that the resin can 
be incorporated with it, but the plate is not 
permitted to get so hot that the ink will melt 
and spread over the zinc. When the ink over 
every portion of the plate has become so heated 
that all the dragon's blood is taken up by it, the 
back of the zinc is painted over with asphalt 
varnish. This is also painted on the face of the 
plate around the image, as well as on all the 
broad spaces between the lines that are to re- 
main white when the plate is printed from. 

The First ETcmNG. — The zinc is now ready 
for the important first etching. As the success 
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or failure of the engraving depends on this, 
instructions for it will be given in detail. Two 
ounces (60 cc.) of 40° Baum6 nitric acid, diluted 
with 60 ounces (1.8 hters) of water, will be a safe 
proportion for a first etching bath. Enough 
of this solution to cover the plate well is put in 
the etching bath holder or "tub" as it is called. 
The surface of the zinc plate to be etched is 
well wet under the tap, and it is then laid on the 
bottom of the etching tub while the latter is 
rocked so that the acid solution wiU flow back' 
and forth over the zinc. 

Fine bubbles of hydrogen gas wiU soon form on 
the zinc. These must be removed with a flat 
soft-haired brush while the rocking of thie tub 
is continued. This rocking, by keeping the acid 
solution in motion, prevents the adhesion of these 
gas bubbles to the plate, and at the same time 
washes away any sediment formed by the acid 
as it dissolves the zinc. The action of the solu- 
tion back and forth over the plate is not sufficient 
to keep the etching surface of the zinc free from 
zinc oxide, so a flat bristle brush is used at in- 
tervals to clear off the oxide and keep the 
metal bright, without stopping the rocking of the 
tub. 

When to Stop the FmsT Etching. — It is 
an advantage to lift the zinc plate from the acid 
bath occasionally, and turn it so that the acid 
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may flow over it in a different direction. After 
two minutes, the finest lines or dots on the plate 
must be watched. The moment there is an 
indication that the etching solution is corroding 
the sides of the finest lines or dots, the zinc 
must be taken out of the bath and plimged 
quickly into a bath of clean water or under 
Lmng water, to instanUy stop the action of the 
acid. 

To Determine the Proper Depth. — The 
finest etched lines and dots are now examined 
with a powerful magnifier in a strong Kght. It 
will be observed that the zinc surface between the 
lines has been dissolved away, showing bright 
at the edges of the lines and dots. Retouching 
of weak lines and dots can now be done with a 
fine brush. If the finest lines or dots show no 
signs of breaking, the zinc plate can be again 
wet with water and put back in the acid solution, 
and the rocking of the tub continued. But 
from this time the fine lines must be watched 
intently, for a dot or a line once etched away 
cannot be restored. The depth of this first 
etching, or "bite" as it is called, is usually that 
of a visiting card. It is determined by feeling 
with the thiunb nail against the side of an etched 
margin. If the thumb nail catches, the depth 
is sufficient to hold the resin powder in the fol- 
lowing operations. 
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The First Powdering with Resin. — On 
the first etching, and the care with which the 
first powdering is done, depends the success of 
the finished engraving. After the zinc plate is 
taken from the etching bath and quickly washed, 
front and back, with clean water, all excess 
water is absorbed from it with a damp chamois 
skin. It is then dried over the heat and cooled. 
The plate is now marked so as to indicate the 
top; bottom, right and left sides for the "four- 
way powdering" which follows. 

While the zinc plate is just warm enough to be 
comfortably held in the hand, the top is pushed 
under the dragon's blood powder in the box. 
The plate is lifted, top side uppermost, and the 
resin powder thus taken up is allowed to slide 
over the face of the plate from top to bottom 
into the powder box. The plate is then held 
at an incline, with the bottom resting on the 
edge of the box, while a flat fine-haired brush, 
held vertically, is swept across the plate from 
top to bottom only, so that the resin powder is 
swept against the upper side of the lines and 
off the plate into the powder box. It is impor- 
tant that the bare surface of the zinc be swept 
clean of any grains of powder. This can be 
told by holding the zinc plate up level with the 
eyes in a strong light, and looking across it as 
before described. It will be observed that the 
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red resin powder has been pressed against the 
upper side of the Unes while the lower sides of 
the lines are free from resin. 

The plate is now gripped with the wide-mouth 
phers and kept horizontal without jarring, which 
would throw down the resin banked against the 
upper side of the lines, while it is moved over 
the heat until the zinc is just hot enough to 
melt the resin powder and cause it to stick to the 
upper side of the lines and dots. 

Powdering Four Ways. — When the plate 
is cool again, so that it can be held in the hands, 
this operation is repeated, only this time the 
bottom edge of the zinc plate is pushed under the 
pile of resin powder in the box. The resin is 
permitted to slide from the bottom of the plate 
toward the top, and is then pushed against the 
lower side of the lines and dots by the brush. 
All the operations are repeated exactly as in- 
structed for the first powdering, except that this 
time the eflFort must be to bank the resin powder 
against the lower side of all the lines and dots 
on the plate. 

When the bare zinc is swept clean of powder, 

the plate is again gripped by the pliers, without 

jarring, and the resin attached by heat to the 

lower sides of all the lines and dots on the plate. 

At this stage it will be apparent that, when 

the plate is held with the top uppermost all the 
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horizontal lines on the plate, that is those cross- 
ing from right to left^, are now protected on 
both sides from action by the acid. It now 
remains to protect the vertical lines on both 
sides in the same manner. This is done by re- 
peating the operations aheady described, seeing 
that first the right side and then the left side of 
the vertical lines are protected, after which the 
plate is ready for the second etching. 

The Second Etching. — The acid solution 
in the etching tub is made stronger by the ad- 
dition of about 1 ounce (30 cc.) more of nitric 
acid, well stirred in. The zinc plate is wet 
under the tap, laid on the bottom of the etching 
tub, and the flowing of the acid solution back 
and forth over the zinc surface begins. If the 
bare zinc has not been swept clean from the 
resin powder in the operations of powdering four 
ways, it wiU now show itself as a gram between the 
lines. This can sometimes be removed by brush- 
ing with a bristle brush while the plate is etching. 
When this grain is too strong to be removed in 
this manner, the plate is taken from the bath, 
washed, and the resin powder between the lines 
removed with a sharp steel scraper. After this, 
the zinc is returned to the acid and the brushing 
continued, so that the bare zinc between the 
lines shall be as smooth as possible, so as not to 
hold the resin in the next powdering. This 
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second etching is continued from three to five 
minutes, or until there is an indication that 
the finest lines or dots are in danger of being 
undercut. Undercutting occurs when the etching 
solution corrodes the zinc underneath the dragon's 
blood protection. At the appearance of under- 
cutting the plate must be taken from the etching 
bath and quickly washed to stop the acid action. 
The TfflRD Etcming. — After washing the 
plate and absorbing the moisture, as before, 
with the damp chamois skin, the plate is dried 
and examined to see if it requires any retouching. 
While slightly warm it is brushed with the resin 
powder in four directions and heated, precisely as 
instructed for the four-way powdering prior to 
the second etching, care being taken again that 
the powder is swept clean from between the 
lines. Another ounce (30 cc.) of nitric acid is 
added to the etching bath, the bath rocked, and 
the plate brushed as before, except that now the 
plate can be brushed more vigorously without 
danger of injuring the engraving. It is always 
well to turn the plate at intervals, so that the 
action of the acid against the sides of the lines 
will be uniform. The period of this etching 
can be about ten minutes. After five minutes 
the plate should be taken out, quickly washed, 
and examined with a magnifier in a strong light, 
to see that the protection is not breaking away 
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from the engraving at any point. If it does 
show signs of breaking away, the plate can be 
dried and the weak point strengthened by paint- 
ing on some of the retouching ink. 

Re-inking the Etched Plate. — As a further 
protection for the surface of the engraving against 
the action of the acid, the plate, while wann, 
is sometimes rolled with a soft etching ink. 
This is the regular etching ink softened with 
tallow, linseed oil varnish, palm oil, oil of laven- 
der, or any oil. It can be done after the second 
or third etching. This soft ink wiU take up a 
quantity of resin powder when it is brushed over 
it. After all the surplus powder is cleaned 
away from between the hnes, the plate is heated 
until the resin just begins to melt and flow 
down the sides of the lines, and then cooled. 
Whether re-inking of the plate is done after the 
second or third etching, or is required at all, 
depends on the character of the work being 
etched. If a wood engraving is being repro- 
duced, where the lines are close together, then 
the etched depth between the lines need not be 
great and this re-inking may be omitted. It is 
only with coarse subjects, such as plans and 
maps, or where the etching must be extra deep, 
that re-inking is necessary. 

When a Fourth Etching is Used. — It is 
only for a very deep engraving that a fourth 
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etching is used. Daily newspaper engraving, 
where stereotyping is done, requires deeply etched 
plates. For a fourth etching, the plate is 
powdered four ways as for the second and third 
etchings. Some etchers remove all the resist 
on the plate and re-ink it heavily with soft ink, 
powder it fully, heat it well, and then put it in 
the etching bath to etch away the shoulders, or 
ledges, that sometimes form on the sides of the 
lines, thus getting a sharper plate for stereo- 
typing or printing on soft paper. Much de- 
pends on the purity of the zinc being etched. 
Zinc that is purchased, pohshed for engravers' 
use, is selected for that purpose, and will etch 
deeper with less trouble than common sheet 
zinc, and should not require a fourth etching. 

In zinc etching the corrosive action generates 
so much heat that during the summer, or in 
warm climates, it is advisable to keep liunps of 
ice in the nitric acid bath to prevent it from 
getting so hot as to soften the ink and resin 
etching resist and permit the acid to get 
through. 

Clearing the Resist from the Plate. — ^To 
clear away the combination of ink and resin 
that has protected the plate from the acid during 
the etching, it is necessary to hold the plate, 
with the wide-mouth phers, over the heat until 
it is sizzling hot, lay it on a board in the bottom 
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of the sink, pour over it strong caustic potash 
or lye solution, and scrub it front and back with 
a stiff brush. The moment all the resist is 
loosened from it, turn on the water to prevent 
corrosion by the potash. When the potash is 
washed away, and while the plate is still wet, 
pour over it a saturated solution of copper sul- 
phate. This will stain the zinc black. The 
printing surface of the zinc is then polished off 
with the side of a block of charcoal, when the 
bright lines will stand out in strong rehef against 
the black background, so that the quality of the 
engraving can be judged. Lines that were thick- 
ened in places by retouching can be corrected 
with the graver. The brightness of the hues 
will guide the router when the spaces between 
the lines are deepened by the machine. 

Deepening Spaces Between the Lines. — 
To get rid of the zinc between the hues and so 
lower these spaces, that when printing the ink 
rollers will not reach them, nor the paper touch 
them, it is customary to use a routing machine. 
These machines were originated and perfected 
by John Royle & Sons, Paterson, N. J., who 
will be glad to send the reader a router's instruc- 
tion book on apphcation. 

Where a routing machine is not available, the 
zinc plate is nailed to a board, and small chisels 
or gouges are used to cut away the metal which 
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is not wanted. A jig saw will remove all the 
useless zinc around the edges. 

Another way to deepen the white spaces is to 
paint with asphalt varnish over the printing 
surfaces and permit the zinc spaces to be etched 
away in the etching tub, guarding against under- 
cutting. 

Fastening the Zinc Engraving to the Wood 
Block. — This operation need not be described 
at length, as it is only necessary to nail the zinc 
plate with blocking nails on a wood block that 
will bring the surface of the engraving to the 
proper printing height, or type high. A sharp 
steel punch is first used to punch holes in the 
zinc, and after the blocking nails are hammered 
into these holes they are driven home with a 
nail punch. 
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PART II 

HALF-TONE ENGRAVING 

The Half-tone Screen. — The essential ad- 
ditional requisite for a line-engraver, who desires 
to make half-tones, is a half-tone screen. This 
is composed of two sheets of thin plate-glass, 
ruled with diagonal black lines, secured together 
face to face, so that the lines cross each other 
at right angles, thus producing transparent square 
openings. The width of the openings is usually 
equal to the width of the lines. Max Levy of 
Philadelphia makes these screens. 

The standard rulings, or pitch, for these screens 
are: 65, 85, 100, 120, 133, 150, 175, and 200 lines 
to the inch, or, 26, 34, 40, 48, 53, 60, 70, and 80 
to the centimeter. For newspaper printing from 
stereotype plates, screens with 65 Knes to the 
inch (26 per cm.) are used; for weekly news- 
papers printing direct from the half-tones, those 
with 85 and 100 lines (34 and 40 per cm.); for 
calendered paper, those with 120 lines (48 per 
cm.); and for coated paper, with fine ink and 
printing, those with 133 and 150 lines (53 and 60 
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per cm.) are customary. So the reader can 
select the screens he requires, according to the 
purpose for which the half-tones he intends to 
make are to be used. Many engravers carry 
on business with only screens of 65, 100, and 133 
lines to the inch (26, 40, and 53 per cm.). 

The standard sizes of the half-tone screens are: 
6x8, 6^x8i 7x9, 8x10, 9x11, 10x12, 
11x14,12x15, 13x16, 14x17, 15x18,16x20 
inches, and larger. These are, in metric measure- 
ments: 15^x20, 16^x21i, 18x23, 20^x25^ 
23x28, 25^x30i, 28x35^ 30x40^ 35^x43, 
38 X 45^, 40 X 50, and 40^ x 51 cm. The screens 
are usually cut ^ inch (12 mm.) larger each way 
than the above dimensions. 

The Half-tone Plateholder. — The early 
makers of half-tone negatives used the half-tone 
screen in the ordinary wet-plate holder. The 
separation between the half-tone screen and the 
sensitive wet-plate was secured by strips of card- 
board laid between the corners of the half-tone 
screen and the sensitive plate, the focusing . 
ground-glass being set back from its customary 
position by a depth equal to the thickness of the 
half-tone screen and the card-board separation. 
This separation was usually the same for all 
reductions, and the required variations in the 
half-tone dots were obtained by the use of dia- 
phragms with different-sized apertures. When 
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one has only an occasional half-tone to make, 
this method can be adopted. 

A Half-tone Plateholder an Economy. — 
It is more economical to begin with a regular 
half-tone plateholder, with its accompanying 
ground-glass, to fit the camera used for making 
line plates. There are several designs of these 
plateholders, with devices for moving the half- 
tone screen back and forth from the sensitive 
plate, at the same time maintaining perfect 
parallehsm between them. A pointer and scale 
on the outside of the plateholder shows the 
separation between the screen and the sensitive 
plate. 

The best patterns of half-tone cameras have an 
ingenious mechanism for holding the half-tone 
screen in the back of the camera, the plateholder 
carrying only the sensitive plate. A lever at the 
side of the camera moves the half-tone screen 
forward when the ground-glass is being used for 
focusing. After the plateholder with its sensi- 
tive plate is brought into its place at the back 
of the camera, a simple movement of the lever 
brings the screen back to any required distance 
from the sensitive plate, the separation being 
accurately shown by a scale and pointer beside 
the lever. 

This pattern of camera may cost more but it 
quickly pays for itself in the saving of time and 
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in the certainty of better quality in the negatives 
produced by it. With such a camera the half- 
tone screen is not liable to be stained with silver 
nitrate, or broken, while being carried back and 
forth in the plateholder. When the screen is 
removed from its place in the back of the camera, 
ordinary line negatives can be made with this 
camera.' 

Additional Requisites for Copper Half- 
tones. — 

Deep hard rubber etching tray to take largest 

copper plate; 
Flat camel's hair etching brush; 
A dozen Chinese marking brushes, assorted 

sizes; 
A dozen sticks lithographic crayon (Korn's); 
Blotting paper; 
Le Page's clarified fish glue; 
Iron (ferric) chloride, either lump or in solution; 
Blocks of magnesium carbonate; 
Aniline dye, water-soluble (methyl violet); 
Wood (methyl) alcohol; 
Baume hydrometer, 0® to 70®; 
Whirler for evenly coating metal with enamel; 
Nail brush for removing "scum" and enamel 

fringe. 

The Lens and DiAPmiAGMS. — The same 
lens which is used in making line negatives is 

[42] 



PHOTO-ENGRAVING PRIMER 

suitable for half-tone negative-making. It should 
have a slot for the insertion of diaphragms or 
stops, other than the round stops supplied by the 
iris diaphragm system usually found in modem 
lenses. 

If it is remembered that each half-tone dot in 
the negative is practically an image of the aper- 
ture in the diaphragm or stop used in the lens, 
then the reason for other apertures than round 
ones can be imderstood. A square opening 
will tend to produce square dots in the negative, 
a diagonal slot in the stop will give diagonal 
shaped dots, and so on. 

HoRGAN Stops. — When half-tones were first 
used in the newspapers, the writer, who pioneered 
their introduction, used this principle to secure 
the great contrasts in the half-tone negatives 
which are so valuable in newspaper printing. 
A large square stop with comers extended was 
used to quickly connect up the highlight dots 
in the negative, while a small square stop, placed 
diamond fashion, prevented the connection of 
dots in the shadows. These stops came into 
general use for the purpose intended and were 
given the name of "Horgan stops." Where 
the copy is perfect, and it is required to make 
an exact reproduction of it, without exaggeration 
of either hghts or shadows, it is better to use 
round stops. 
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Stops of any size with apertures of any shape can 
be cut out of card-board and stained black with 
India ink, particularly at the edge of the aperture. 

Half-tone Collodion. — Half-tone collodion 
differs from Kne collodion only in a shght increase 
in the bromide used, so that the same formula 
as that given for line collodion will answer 
with the addition of one grain (0.65 g.) of cad- 
miiun bromide. See to it that the alcohol is 
genuine 95 per cent grain (ethyl) alcohol, and 
the ether sulphuric (ethyl) ether with a specific 
gravity of .720. The writer prefers ammonium 
iodide crystals that are not white, but of the 
color of Ught-brown sugar. Collodion made 
with them ripens more quickly, that is, it can 
be used almost as soon as made. Collodion 
grows darker in color with age and works more 
slowly. It might be added that cadmiiun acts 
as a preservative in collodion. 

In half-tone negative-making it is better to 
keep the silver bath at a strength of 45 grains 
(2.9 g.) to the ounce (30 cc.) of water. 

Studying the Screen Distance. — The effect 
on the sensitive plate of varying the distance of 
the half-tone screen from it, and the differences 
that changes in diaphragms make, should be 
thoroughly studied and certain principles learned, 
before the making of a half-tone negative is 
attempted. 
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For this purpose the ground-glass should be 
perfectly flat, so as to be absolutely parallel 
with the plate-glass half-tone screen. Even 
though the grain of the ground-glass may be as 
fine as it is possible to get, the dot variation can 
be more easily studied through a transparent 
streak drawn from the center of the groimd-glass 
to a comer by rubbing with vaseline or oil. A 
powerful magnifying glass is necessary, not only 
for use here, but for studying the half-tone dot 
formation in the negative later. 

Choosing the Highlight Stop. — The first 
thing to bear in mind is that the normal stop to 
use is one that will give a sharp image of the 
object without the half-tone screen intervening. 
Insert this stop and focus on a sheet of white 
paper covering the copyboard. Bring the screen 
close to the ground-glass, when the cross lines 
on the screen will throw on the ground-glass 
sharp shadows surrounding square light spots. 
Slowly move the screen away from the ground- 
glass, while studying the eflFect with the magnifier. 
The screen shadows will become less sharp until 
the cross bars disappear, and in place of squares 
of fight, dark squares are seen. By careful 
adjustment of the screen distance, a chess-board 
pattern wiU form, that is squares of fight inter- 
sected with black squares. When these black 

squares just touch each other at the comers, 
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the screen is at the proper distance from the 
ground-glass for the principal exposure with the 
normal stop. The ground-glass should be fixed 
here, as this is the focus for that reduction or 
enlargements 

To Choose the Highught Stop. — If iris 
diaphragms are being used, have an assistant 
open the iris very slowly while the effect is 
studied on Uie ground-glass with the focusing 
magnifier* The dark squares wiU grow smaller 
until they become isolated dariL dots. Just 
befone they entirely dbappear the aperture is 
fidund for the highlight exposure, and this should 
be noted. With Waterhouse stents, the sauDie 
ttietliod is adopted. The stops are changed in 
the lens slot until one is found that gives a small 
dark dot on the gnwind-glass. 

Thk Shadow Swmp. — To sieicure small dots 
tex^m in the docf^s^ shadows of the kalf-toB)e it is 
customary fco coxier the copy with a sKee(( <tf ^iiite 
l^tptr ;and expose the sensitixie p&at«e to lids 
p^qpdt "^ilh ^ xxry small stop £ca* a l(^ :smoind& 
T^is is oaBcd '"fladhmr^,"' TV $a5je of tiiis «t«p 
maj ht ^^emaMA h\ apain nooang tJie rfFeot 
OK iStte ^!!TOcmd*^lass milii :S{ma1] ^tcips rn tJie lens. 
^1km rtie :^op is too small it in^ jnrodc^ a 
MMia^^nii^e, hot m Voi it is 1^ r^t sq^ertare 
dt mtSn :Aicm hri^t dots d B^it on 1^ irromid^ 
j|jhfi& AlEtar tte llasfti ^eiqpasore is ma^ 
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paper is removed and the exposure with this 
shadow stop may be continued for a long period 
to strengthen the dots between the shadows 
and the half-tones and also the center of the 
highlight dots. It will be understood that the 
smaller this shadow stop the longer will be the 
exposure required with it. These small strong 
dots in the shadows, obtained through long 
exposure with a small stop, wiU withstand the 
"cutting" solution during the treatment of the 
negative later. 

Some Principles of Half-tone Negative- 
making. — The student should learn that the 
nearer the screen is to the sensitive plate the 
more the screen will show, at the sacrifice of 
gradation in the half-tone negative. The same 
effect is obtained when stops which are too small 
are used. The farther away the screen is from 
the sensitive plate, the greater the gradation 
in the negative, with the danger that the dots 
in the highlights will be closed up. The same 
result will be obtained by the use of stops which 
are too large, or by overexposure. 

Overexposure is less of a fault in half-tone 
negative-making than underexposure, because 
overexposure can usually be corrected with the 
cutting solution, while intensification cannot 
make up for loss of exposure. 

As the bellows of the camera is extended, the 
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screen separation increases, and vice versa. As 
the camera is closed up for reduction, the screen 
separation should decrease proportionately. 

Long-focus lenses require much screen distance. 
Short-focus lenses need short screen distance. 

The screen opening is in the same proportion 
to the screen distance, or separation, as the 
apertiu:e in the diaphragm is to the distance 
between the diaphragm and the sensitive plate, 
so that, knowing any three of these factors, it 
is easy to calculate the foiu:th. 

The coarser the screen used, the larger the 
diaphragm aperture; the finer the screen, the 
smaller the diaphragm aperture. The larger 
the diaphragm aperture, the shorter the exposure, 
and the smaller the diaphragm aperture, the 
longer the exposure required. 

A fixed screen distance can be kept for all 
reductions and enlargements with each screen 
used. The only change to be made is in the 
size of the stops used, these being larger for 
enlargements and smaller for reductions. 

To Determine the Proper Exposure. — 
The most important factor in half-tone negative- 
making is to judge the correct exposure. The 
student will find this exposure problem much 
easier to solve than it might appear, if he will 
but keep a record of all exposures, both failures 
and successes, so that he may not repeat mistakes 
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of judgment. The plan for obtaining at one 
trial most information regarding the proper 
periods of exposure is adapted from Horgans^ 
Half-tone and Photomechanical Processes, page 94. 
It recommends making three exposures on a 
single sensitive plate, the subject being a photo- 
graph with plenty of lights and shadows in it. 

Let us suppose the copy is strongly illuminated 
and the reduction is one-half. The normal 
round stop required, to reproduce the copy sharp 
to the comers, is J inch in diameter, the high- 
light stop is I inch, and the shadow stop is | inch. 
We will make out a tentative table of trial ex- 
posures like this: 

A. Shadow stop ^ inch diameter . . . Exposure 4 minutes 

B. Normal stop -j inch diameter . . . Exposure 2 minutes 

G. Highlight stop. . .^ inch diameter. . .Exposure ^ minute 

TmiEE Trial Exposures. — The three trial 
exposures are made on the same negative in this 
way: After placing the plateholder containing 
the sensitive plate in the camera, draw the slide 
so as to uncover for exposure only one-third 
of the plate; this we will call exposure A. Then 
by drawing the shde again, expose two-thirds 
of the plate for exposure B, and finally expose 
the whole plate for exposure C. 

Before making exposure A, the shadow stop 
has been inserted in the lens; then remove the 
cap from the lens for four minutes. For ex- 
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posure B the normal stop is inserted in the lens, 
and the cap withdrawn for two minutes. For 
exposure C the highlight stop is inserted in the 
lens, and the lens uncapped for one-half minute. 

What these Trials Teach. — Development 
of this plate wiil exhibit on section C the effect 
of the highlight stop alone; section B will show 
the effect of the highlight stop and the nonnal 
stop, while section A will demonstrate the result 
of the exposures with all three stops. To study 
properly the effect of these trial exposures, the 
negative, after fixing in cyanide, should be in- 
tensified with copper and silver, as explained in 
the chapter on line negative making. 

After intensification, if the shadow dots are 
intense enough in section A, while the checker- 
board pattern is not strong enough in the middle 
tones of section B, or even in section A, and 
should the highlights not show a tendency to 
close up in section G, then the exposure with all 
three stops has not been long enough. Should 
one or two of the exposures be sufficiently long 
this trial negative will show it. If on the other 
hand the exposures seem to be carried too far, 
then try the effect of "cutting" the negative 
as explained next. 

The Gutting Solution. — On examining a 
half-tone negative with a magnifier in a strong 
light, but with a dark background, a translucent 
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fringe will be noticed around each dot. This 
fringe can be dissolved away, leaving the dots 
crisp and sharp, with what is called a "cutting" 
solution. This cutting solution is made as fol- 
lows: 

A. Water 10 ounces 300 cc. 

Potassium iodide 1 ounce 30 g. 

Iodine crystals ^ ounce 15 g. 

B. Water 10 ounces 300 cc 

Potassium cyanide ^ ounce 15 g. 

For use take i ounce (15 cc.) of the iodine 
solution A in ten ounces (300 cc.) of water, 
and add the cyanide solution B slowly to the 
wine-colored iodine solution until it just becomes 
transparent. This is the cutting solution. 

Two Ways of Using the Cutting So- 
lution. — The cutting solution can be flowed 
over the negative, as the developer was used, 
and drained back into the container. Now 
watch its effect in dissolving the fringe in the 
highlight apertures and around the shadow dots. 
It should work very slowly. If it appears to 
operate too rapidly, dilute it with water. It 
is well to do this cutting over a sink with the 
water running, so that if the action of the cutting 
is found to be too rapid, or when it is su£Scient, 
it can be stopped instantly by flooding the nega- 
tive with water. p: 

Another way to use the cutting solution is to 
take one ounce (30 cc.) of the stock solution A 
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and dilute it with 10 ounces (300 cc.) of water. 
Flow the half-tone negative with this, draining 
it back into the bottle. Repeat imtil the film 
turns a cream color right through to the glass 
support. Rinse under the tap, and flow with 
the B solution, also diluted ten times with water- 
As the transparent dots will, by reflected light, 
appear black against a hght cream ground, 
the action of the cutting solution can be easily 
studied. Local treatment can be given by drop- 
ping the B solution only on those parts that re- 
quire to be darker. When the whole half-tone 
negative appears a trifle darker than the finished 
half-tone should appear, the cutting is sufficient. 
Then the negative is washed and blackened with: 

Sodium sulphide ^ ounce 15 cc. 

Water 10 ounces 300 ca 

This is flowed over the negative and permitted 
to blacken it through to the glass. After this 
the negative is again washed, and examined to 
see if it is opaque enough. If it is not sufficiently 
opaque, the intensification with copper and silver, 
which preceded the cutting treatment, can be 
repeated, and the negative again blackened with 
the sodium sulphide solution above. A shght 
discoloration of the negative can be removed 
with a weak solution of nitric or hydrochloric 
acid. After this the negative is put in a rack 
to dry. 
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It is only in the use of the half-tone screen 
and the cutting solution that half-tone negative- 
making differs from that of line negatives. The 
negative stripping and turning are the same as 
described in the directions for line negatives, so 
need not be repeated here. 

Copper for Half-tones in Place of Zinc. — 
Excellent half-tones are made on zinc by the 
albumen method, as described for making Kne 
engravings. Copper is preferred for engraving 
half-tones for several reasons: 

First: the enamel acid-resist used on copper 
gives a smooth edge to the half-tone dots. With 
the albumen method, the ink-covered dot, when 
dusted with resin, frequently hats adhering to its 
edges grams of resin which give it a ragged edge 
when etched. The enamel resist, not requiring 
the protection of powdered resin, is free from this 
defect. 

Secondly: There is danger of destroying the 
character of the zinc or melting it when enamel 
is used on it, as such a high degree of heat is 
required to render the enamel impervious to 
acid. Zinc melts at 700° F. (371° C.) while 
copper requires 1929° F. (1054° C.) to melt it. 

Thirdly: The re-etching of local areas can be 
done on the enamel without danger, while the 
ink and powdered resin resist are not suflBciently 
strong to stand such treatment. 
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The Half-tone Enamel. — The basis of the 
best enamel is fish glue. This has been found 
to be the most rehable, though gelatine, gum 
arabic, albumen, sugar, and other substances 
are frequently added to it. The simplest formula 
for a rehable enamel solution will be as follows: 

Water 3 02. 90 cc. 

Fish glue 1 oz. 30 cc. 

Ammonium bichromate 36 gr. 2.33 g. 

Aqua ammonia 3 drops 3 drops 

These figures can be multiphed as many times 
as there are ounces of fish-glue used. The 
bichromate can be dissolved in the water first, 
then the glue stirred in and the whole carefully 
filtered, after which the anunonia is added. 
This should turn the color of the solution from 
a hght orange to a pale yellow. If it does not 
do so then more ammonia can be added, drop 
by drop, until the solution becomes a pale yellow. 

Temperature has a powerful effect on fish- 
glue, it being more hquid when warm than when 
cold. It also decomposes quickly in heat. Kept 
on ice in the dark, it will be in condition to use 
for many days. 

Enamel Formula with Albumen. — The ad- 
dition of fresh egg albumen to the fish-glue enamel 
increases its sensitiveness to light, and aids in 
giving a sharper image on development. The 

following formula will work satisfactorily: 
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Water 5 oz. 150 cc. 

Fish glue 2 oz. 60 cc. 

Albumen 1 oz. 30 cc. 

Ammonium bichromate . . . 100 gr. 6.5 g. 

Aqua anmionia 10 drops 10 drops 

The albumen from a fresh egg should be well 
beaten up into a froth and allowed to settle. 
Then three ounces (90 cc.) of the water is stirred 
in and the glue added. The bichromate is 
dissolved in the remaining two ounces (60 cc.) 
of water, and poured in slowly while the mixture 
is briskly stirred. After carefully filtering a 
couple of times, the ammonia is added. 

Preparation of the Copper. — Copper 
sheets with a polished surface for engravers' use 
can be purchased. In thickness they are 14 
gauge (2 mm.) or 16 gauge (IJ mm.). During 
the machine grinding and poHshing, oil or grease 
is used to keep the gritty particles in contact 
with the copper. This leaves on it a film of 
grease that must be gotten rid of completely, 
before the enamel coating will properly adhere 
to the copper surface. To remove this grease, 
it is best to heat the copper and scrub it back 
and front with caustic potash or other alkali 
solution. Whiting moistened with an alkali can 
also be used. After the copper is free from 
grease, it is well to go over its surface with polish- 
ing charcoal, in the direction of the original 
polishing. This removes the high pohsh and 
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gives the copper surface a slight grain, to which 
the enamel will adhere better. 

To Get an Even Enamel Film. — To secure 
a thin and even film of enamel on the poUshed 
copper is most important, and though this might 
be done, through practice, just as a glass is coated 
with collodion, still the proper way to do it is 
with the aid of a "whirler." There are many 
devices of this kind in the market. 

After the copper plate is pohshed with char- 
coal, and washed free from clinging charcoal 
particles with a tuft of wet cotton, it is flowed, 
while still wet, with the filtered enamel solution 
from a wide-mouthed bottle. The first coating 
is simply to drive the water from the plate and 
should be allowed to drain into the sink. The 
plate is flowed a second time with the enamel, 
and if the coating is free from specks or bubbles, 
which can be removed with a point of wood, 
the plate is quickly inverted and fastened in the 
whirler, and then started revolving several inches 
above the heat so that it may be dried slowly. 
On the speed at which the plate is whirled de- 
pends the thickness of the enamel film. The 
student will soon learn by practice the speed 
necessary to obtain the best enamel coating 
with the formula he is working and at the tem- 
perature in which he works. 

It is necessary that a circular guard be used 
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to catch the excess of enamel solution flung from 
the plate while whirling. This can take the form 
of a wide and deep circular tin vessel in the 
bottom of which a small gas or oil stove is placed 
to furnish the heat to dry the enamel. 

Care should be taken that the copper does not 
get warmer than the back of the hand will bear. 
When the enamel is dry, it should be glossy in 
appearance like a varnish, and so transparent 
that the copper is easily seen through it. If 
the enamel contains any specks, it should be 
washed oJBf immediately and the copper plate 
recoated. 

Exposure of the Enamel to Light. — The 
operation of exposing a sensitized copper plate 
to light is precisely similar to that previously 
described when zinc is used. When putting the 
half-tone negative and the enamel-coated copper 
plate in contact with each other, face to face, 
it is important that they be of the same temper- 
ature. If one should be warm and the other cold, 
a sweat is likely to form which may cause them 
to stick together, for it must be remembered 
that the enamel coating is a powerful cement 
when wet. 

Before the half-tone negative is placed in the 
printing frame, it should be examined with a 
powerful magnifier to judge how much exposure 
to hght the finest dots will require, while the 

[57] 



PHOTO-ENGRAVING PRIMER 

opacity of the negative must be noted to deter- 
mine for what length of time a negative of its 
density will hold back powerful hght rays. 

When the negative and copper plate are locked 
up in the printing frame, look through the plate- 
glass. If the copper can be seen through the 
finest dots in the negative, the exposure will 
be comparatively short as compared with that 
required for one in which the highlight dots in 
the negative are filled up. The value of clearing 
out these dots with cutting solution when the 
negative w£is being made will be recognized at 
this time when printing from the negative on 
copper. 

A Trial Exposure. — It is well to make a 
trial exposure by putting the printing frame in 
direct sunlight or electric light. Cover it up 
completely at first with opaque card-board. 
Then give exposures of one minute each to first 
one-third of the plate, then two-thirds, and 
finally the whole plate. This will result in the 
three sections of the plate receiving exposures 
to sunlight of three, two and one minutes, re- 
spectively. 

With electric Kght a similar experiment can 
be carried out by standing the printing frame 
vertically on the edge of a table, one foot (300 
mm.) away from the electric arc, and giving 
twice as much time for each exposure as that 
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given in sunlight. The plate-glass in the 
printing-frame can be kept cool with a sponge 
and water, as it will not do to allow the enamel 
to get too hot. The exposures to electric Ught 
might even be from three to ten times that 
required by sunhght, depending of course on the 
strength of the current. 

Coloring and Developing the Enamel. — 
After exposure to hght, the copper plate is care- 
fully lifted, so as not to scratch the negative or 
the enamel surface, and is laid for a minute or 
more in a tray of water strongly colored with 
an aniline dye, until it is saturated with the 
dye. Cotton blue gives the best contrast with 
copper though methyl violet, cosine red, or any 
dye soluble in water can be used. No particular 
strength is essential, though one ounce (30 cc.) 
of methyl violet to 25 ounces (750 cc.) of water 
is common practice. 

The enamel absorbs the coloring quickly. 
The plate is lifted out of the dye and held under 
a tap of running water to develop the image, 
which should appear almost immediately, beauti- 
ful in color on a copper background. If some of 
the finest dots in the shadows do not open up 
the development of these can be assisted by 
pouring on them a stream of warm water from a 
vessel with a spout, such as a tea or coffee pot, 
or the development of these fine dots can be 
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assisted by gently touch ingthem with wet cotton. 
The enamel image is very tender at this stage, 
so that the wann water treatment or develop- 
ment with cotton must be done carefully. 

Was the Exposure Time Correct? — 
Should the entire enamel coating come away 
on development, the exposure to Ught was not 
sufficient. If the image fails to develop, the 
exposure to light has been too long, or the nega- 
tive is not opaque enough, or both. The copper 
should in either case be recoated, first using 
clean caustic potash solution to remove the 
enamel, after which it is well to repolish the 
surface with charcoal as before. 

The Film Called "Scum." — There is fre- 
quently left after development in some of the 
small cavities in the enamel a transparent veil 
or film of enamel called "scum." This is a cause 
of much trouble later, so the beginner should 
watch out for it. If it is detected when develop- 
ing, the warm water treatment will frequently 
remove it. Should scum be allowed to remain 
on the copper it will later prevent the etching 
solution from reaching the copper it covers. 
Scum is most frequently evident in the fine 
dots in the shadows. When there is a suspicion 
of scum being on a plate some etchers remove 
it after "burning in" the enamel, with the 
following solution: 
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Water 10 ounces 300 cc. 

Table salt 2 ounces 60 cc. 

Acetic or hydrochloric add ... 1 ounce 30 oc. 

Some of this is poured on the baked enamel 
surface and rubbed vigorously with a stiflF bristle 
brush wherever scum is suspected, until every 
dot on the copper surface shows equally bright. 
Then the scum has been removed. 

Drying and Burning-in. — Let ds go back 
to the developed enamel print. It should be 
allowed to dry either in the air, or by flowing 
over it a few times wood (methyl) alcohol to 
absorb the water from it. This will very likely 
also remove the coloring matter, which is no 
longer needed, and which would disappear on 
heating the enamel. 

When the enamel print is dry, the edge of the 
copper plate is gripped with the wide-mouth 
phers, and the plate held over the intense blue 
flame of a gas stove, keeping it moving so that 
every part of the copper will be evenly heated. 
As the heat increases the enamel turns yellow, 
gradually darkening to brown and finally to a 
chocolate color, when it is suflBciently carbon- 
ized or ** burned in," as it is termed. 

The copper itself appears at first red, which 
sometimes changes to a silvery appearance. 
Should the enamel coating turn only to a grey 
and not brown, the enamel film is too thin and 
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will not withstand long etching. It should be 
cleaned off with caustic potash, and the copper 
recoated, taking care not to whirl the plate so 
fast the next time. 

After the enamel is burned in, the copper plate 
should never be cooled suddenly, as it destroys 
the temper of the metal. It is better to stand the 
copper plate against the wall until it is cool. 
Then paint around the image on the face, and 
cover the back and edges with asphalt varnish 
as a protection against the etching solution. 
Retouching can now be done with asphalt var- 
nish and a fine brush. 

Copper Etching Solution. — Iron chloride, 
ferric chloride, and iron perchloride are different 
names given to the solution for corroding or etch- 
ing copper. It can be purchased either in lump 
form or in solution. The yellow-brown lumps 
are put in acid-proof stone-ware jars and covered 
with water, when the lumps will dissolve, form- 
ing a solution that will register strengths varying 
from 35° to 40° Baume. The more this solution 
is diluted with water the more danger is there of 
it softening the enamel resist, so that most 
etchers prefer to use the iron chloride at a 
strength of 40° Baume. It etches better when 
it has a little old etching solution mixed with it, 
say one part of an old bath to three parts of a 
new one. An iron chloride etching bath can be 
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used over and over again until it becomes almost 
saturated with copper and deposits, when at 
rest, a sediment of copper-iron salts on the tray 
bottom. 

Etching Face Down. — The iron chloride 
solution is used in an earthenware, porcelain 
or hard rubber tray, for it will corrode most 
materials of which trays are made, unless they 
are well protected from its attacks by tar, pitch, 
asphalt, or shellac. Where haste is not essential, 
it is recommended to etch the copper half-tone by 
turning it face down in the iron chloride etching 
solution and leaving it there. Small blocks are 
used to keep the face of the plate as far away 
from the bottom of the tray as possible. 

When putting the copper plate into the etch- 
ing bath the enamel face must be first wet and 
then drained and the copper shd face down into 
the iron solution to prevent the formation of 
bubbles on its under surface, as each bubble 
would prevent the action of the iron at the spot 
covered by the bubble. After a slight etching, 
for a period of say five minutes, the copper plate 
is removed to learn if it is being etched evenly 
over its whole surface. Should scum be inter- 
fering, it is removed as previously instructed, 
and the plate returned to the etching bath. 

The principle of this system of etching is, 
that as the iron chloride combines with copper 
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it becomes heavier and faOs to the bottom ci 
the tray, while fresh iron chloride takes its pbtoe 
to attack the exposed ooipper. The time required 
to etch a half-tcme jdate face down dqiends on 
the temperature of the solutim and the finwi^y 
€i the screen. A half-tone of 150 lines to the 
indi (60 lines per cm.) should be etched in 20 
minutes, while a half-tone of 85 lines (34 per cm.) 
mig^t require 40 minutes. 

The temperature of the iron chloride bath has 
a great influence on the speed at which the etch- 
ing proceeds. An iron chloride solution which 
at 60^ F. (15.5^ C.) will etch a copper plate deep 
enough in 20 minutes, will at llO"" F. (43"" C.) 
etch it in one-half the time, though a rise in the 
temperature of the etching solution increases 
the danger of its penetrating the enamel resist. 

Still Etching, Face Up. — The method just 
described is caDed ''still etching/' to distinguish 
it from that in which the plate is rocked in the 
etching bath. Still etching can also be done 
with the plate resting face up in the iron chloride 
solution. The copper should be raised from the 
bottom of the tray so that the etching solution, 
as it becomes saturated, can flow from the sur- 
face of the copper and fall to the tray bottom. 
A drawback to this method is that the sediment 
win remain in the cavities which are being etched, 
thus delaying the corrosion. For this reason 
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still etching face up requires double the time of 
etching face down. 

It is necessary to use, at intervals, a camel's 
hair or other fine-haired etching brush to remove 
the sediment from the etched cavities, while the 
plate remains in the solution. It is better not 
to wash an enamel-coated plate with water 
during the etching operation, as this tends to 
soften the enamel. 

Rocking the Etching Tub. — The commoner 
practice is to rock the tray slowly while the iron 
chloride is etching the copper, and at the same 
time frequently brush the sediment from the 
face of the plate. This reduces the time of 
etching to one-half that required in etching a 
plate face down and one-third that for etching 
a similar plate face up. Rocking the tub has 
the further advantage that the plate can be 
watched as the etching proceeds. If a portion 
is not etching fast enough, the action can be 
accelerated in that area by brushing with the 
fine-haired etching brush. When the finest dots 
in the highhghts are as small as it is safe to 
etch them, the plate can be raised from the 
tray, and the etching action instantly stopped 
by flooding the plate with clean water. 

Danger of Undercutting. — "Undercut- 
ting" is what the etcher fears most. It is a 
corrosive action of the acid underneath the 
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edges of the metal printing surface. Under- 
cutting is most liable to occur when the etching 
solution is used in a rocking bath, for then the 
acid tends to flow against the sides of the lines 
or dots, while it is least liable to occur in stiU 
etching, particularly when the copper plate is 
turned face down. While in etching copper 
half-tones it is desired that the iron chloride 
shall deepen the spaces between the lines and 
dots, it must be remembered that etching solu- 
tions attack a metal in all directions with equal 
vigor, so that the iron chloride is corroding the 
sides of the dots as well as deepening the spaces 
around them. 

When making the half-tone negative, in using 
the cutting solution, and in printing from the 
negative on the copper, it must be remembered 
that as the etching proceeds in depth the sides 
of the dots will be corroded so as to reduce their 
printing surfaces. When etching zinc this factor 
need not be considered, as after a slight first 
etching the sides of the lines or dots are protected 
with a powdered resin acid-resist. With etching 
machines, in which the acid solutions are hurled 
at the plate in a spray, this lateral action of the 
add is not so great. 

The Deceptive Enamel Dot. — In etching 
ooppar, when the iron chloride dissolves away 
the sides of lines and dots, it leaves the enamel 
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intact, unless this overhanging fringe of enamel 
is brushed away diuring the etching. In the 
case of the smaller dots this enamel covering 
spreads out over the dots like the top of a toad- 
stool, or an open lunbrella, giving no idea of the 
size of the dot supporting it. So it is well to 
stop the etching before the appearance of the 
enamel on the smallest highlight dot would 
warrant it, for these highlight dots can be made 
smaller later in the re-etching. 
I ^JWhen examining a copper plate with a magni- 
fier during the etching it is customary to blow 
the etching solution away from the spot being 
examined instead of washing it, so as to avoid 
the possible softening action of water on the 
enamel resist. 

Staging. — If a portion of the plate has been 
etched sufficiently, the copper can be taken from 
the bath, rinsed quickly with water, the water 
absorbed from the surface with the pad of damp 
chamois skin, and dried over heat. While the 
plate is warm, asphalt or shellac varnish is painted 
over the area requiring no fiurther etching. Then 
the plate is put back in the iron chloride and the 
etching continued. This operation can be re- 
peated as many times as necessary, and is called 
"staging." 

RE-ETcraNG. — When the etching is finished, 
the copper plate is taken from the bath, washed 
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and dried. It is now brushed with a nail brush 
to get rid of the fringes and umbrellas of 
enamel previously described. After this is done, 
the half-tone is rubbed over with a block of 
carbonate of magnesia and the surface polished 
clean with the palm of the hand. This operation 
fiOfls in with white the corroded portions of the 
copper, showing the half-tone dots in brilliant 
contrast, thus giving one a better idea of the con- 
dition of the plate than an impression in ink would. 

All manner of changes can now be made in the 
half-tone plate. It requires artistic training and 
judgment to do it property. The most successful 
re-etchers are those with an art training, some- 
times combined with experience at wood en- 
graving. 

The half-tone is now studied in comparison 
with the copy to see if the shadows or dark 
portions of the half-tone are as dark as those in 
the copy, and if the light areas are light enough. 
Those areas of the half-tone that are dark enough 
are painted over with asphalt, or with shellac 
so colored as to be easily seen. The dots in the 
highlights are examined with the magnifier to 
determine how much more etching they will 
withstand, and the cavities in the shadows to 
see if they are deep enough. 

To re-etch the highlights the half-tone is laid 
on a level surface, a Chinese marking brush is 

[68] 



PHOTO-ENGRAVING PRIMER 

saturated with iron chloride, and a pool of the 
iron solution is put on the spot requiring the 
most re-etching. This pool is spread around so 
as not to leave abrupt edges between the old and 
the new etching. When the re-etching appears 
sufficient at any point, the action is stopped by 
soaking up from the plate the iron solution with 
pieces of blotter, at hand for that purpose. 

It will be easily understood that this re-etching 
and hghtening of different areas of a half-tone 
can be carried on indefinitely. Refilling of the 
re-etched parts with magnesia keeps the worker 
informed as to how the work progresses. Should 
the enamel leave the surface at any spot, no 
fiurther re-etching can be done there. Darken- 
ing of any portion of the plate can be accom- 
plished after the etching is completed by re- 
moving the enamel from that portion and biu:- 
nishing the copper with a tool made for that 
purpose. Burnishing the half-tone is not recom- 
mended, as it lowers the surface of the copper 
where it is used and gives the printer trouble 
later. 

How to use engraving tools, roulettes and 
burnisher can only be learned by practice 
with them, so that instruction here would be 
useless. 

Vignetting. — If it is necessary to grade off 
the margins of a half-tone so that the dots dis- 
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appear entirely at the extreme edges, a border 
of asphalt or diellac varnish is painted around 
the half-tone just where the finest dots are to 
leave off and the white paper begin. The centriil 
area that is not to be affected by the vignette 
is also covered with varnish. To avoid a hard 
marginal edge on this varnished central area, 
lithographic crayon is rubbed on the half-tone 
dots around this edge, vignetting it just as one 
would a crayon drawing. Now, with the Chinese 
marking brush full of iron chloride, re-etching is 
begun just at the outside varnish border line, 
spreading the solution so that it gradually en- 
croaches toward the center. 

Vignetting requires much patience guided by 
artistic judgment, and only the principles can 
be described here. It should not be undertaken 
on commercijil work imtil after much practice 
on experimental plates. 

Photo-engbaving is now Complete. — When 
the re-etching is finished, the ftsphalt varnish 
on the plate is removed with turpentine and 
the shellac with wood (methyl) alcohol. The 
copper is then &eed from stains by scrubbing 
with the solution used for the removal of scum. 

The photo-engraving is now complete, and 
if the student has followed instructions and 
performed the operations intelligently, the result 
is a perfect half-tone engraving ready to be 
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bevelled and blocked on wood. This work is 
done by machinery, the makers of which supply 
the instructions for their particular machines, 
so that it is outside the province of a Photo- 
engraving Primer. 



[71] 



GLOSSARY 

OF SOME TERMS USED BY PHOTO-ENGRAVERS, 
WITH THEm DEFINITIONS AND SYNONYMS 

Bath. — The silver solution, or etching solution. 

Bite. — A single period of etching a metal plate. 

Block. — An engraved plate when mounted type high. 

Buming-in. — Heating the enamel coating on a metal plate until 
it carbonizes and becomes add resistant. 

Copy. — Any subject, whether drawing, painting or object sub- 
mitted for photo-mechanical reproduction. An original. 

Copy-board. — The board to which copy is affixed for photo- 
graphing. 

Copy-holder. — A sheet of glass framed, with a back-board, 
between which and the glass copy can be held flat while 
photographing. 

Cotton. — An abbreviation for gun-cotton. Pyroxylin. 

Crop. — When marked on copy it means that the plate is to be 
cut off at the line marked near the word "crop." 

Cutting. — Reducing the size of the dots in a half-tone negative 
with chemicals. Also applied to the solution so used. 

Diaphragm. — Called stop by engravers. Used in a lens to 
increase the sharpness of the image. 

Dip. — Each intensification of a negative is a "dip." 

Dipper. — The holder for lowering and raising the collodionized 
glass plate in the silver bath. 

EnameL — The coating on a metal plate which on being carbon- 
ized by heat becomes a strong add resistant. 

Etching. — Engraving by add corrosion. The engraving thus 
made. 

Etching Bath. — The add solution used to produce an etching. 

Etching Brush. — A brush used to keep the metal clean during 
etching. 

Etching Ink. — Ink made to resist add. 

Etching Powder. — An add-resisting powder. Usually a resin. 
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Etching Tub. — A shallow acid-proof box in which the etching 

bath flows back and forth over the metal plate being etched. 

Abbreviated to "tub." 
EzpOBure. — The act of submitting a sensitized surface to the 

action of light. Also the time occupied in the act. 
Film. — Any thin skin of albumen, collodion, gelatin, fish glue, 

or other substances. Usually formed by the evaporation 

of the solvent. 
Fish Glue. — The glue derived from fishes used in making the 

enamel acid-resist. 
Flashing. — In half-tone making, exposing with small stop to 

white paper. 
Flat. — The glass on which several negative films are laid close 

together. The etched plate is also called a flat. 
Flatness of Field. — A quality in a lens most desirable for 

photographing flat copy. 
Focal Length. — Distance of a lens from the ground glass when 

a most distant object is in focus. Also called the "focus" 

of a lens. 
Focus. — When the image on the ground glass of a camera is as 

sharply defined as possible it is said to be "in focus." 
Four-way Powdering. — Brushing powdered resin in four differ- 
ent directions successively over a metal plate to protect the 

raised parts during etching. 
Grain. — A granular appearance either in a negative or on a 

metal plate. 
Graver. — A metal tool used in engraving. 
Half-tone. — A printing plate made through a half-tone screen. 

A print from such a plate. 
Half-tone Screen. — A transparent medium on which are parallel 

opaque lines single or crossed. Used in photo-engraving 

to break up the shades of an image into dots and lines. 
Highlight. — The brightest parts of a picture, hence the densest 

parts of a negative. 
Highlight Half-tone. — A half-tone in which the highest lights 

are entirely white, without dots. 
Highlight Stop. — The largest stop used in half-toiie negative 

making. 
Image. — The picture on the ground glass d a camera, on the 

negative, or on the metal. 
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Iris Diaphragms. — Lens stops formed and named after tlie 

iris of tlie eye. They are fixed in the lens and give only 

circular apertures. 
Lens. — That first used by photo-engravers was corrected for 

chromatic and spherical aberrations and was called aplana- 

tic. Modem lenses are far more highly corrected and are 

called anastigmatic or apochromatic. 
Mordant. — Any corrosive liquid that can be used to eteh metal. 
Negative. — When the lights in a subject are shown dark and the 

darks light. The opposite of "positive." 
Normal Stop. — The diaphragm used to photograph the half- 
tones of the copy in half-tone negative making. 
Plate. — Term given to a sheet of glass or metal used in photo- 
engraving. 
Plate-holder. — The light-tight case that holds the sensitive 

plate for exposure in the camera. 
Plate Pliers. — The wide-nosed pliers used to hold the metal 

plate while heating it. 
Positive. — The image on metal. A photographic print from 

a negative. The opposite of negative. 
Powder. — Term applied to the finely ground resin used to 

resist add. 
POwder-box. — The shallow box in which the powder resin is 

kept, and in which the metal plate receives its powder 

coating. 
Powdering Brush. — Brush used to press etehing powder against 

the sides of the lines and sweep the rest of the bared metal 

free from the powder. 
Print. — The positive image produced in a printing frame. 
Process Camera. — The camera used by photo-engravers, the 

lens being called a "process lens." 
Process Work. — Photo-engraving. Generic term given to all 

the photo-mechanical processes. 
Rack. — A stand for holding negatives or metal plates upright. 
Reducing. — Making smaller. The "cutting" solution used to 

make smaller dots in half-tone negatives. 
Reproduction. — The act of duplicating by photo-engraving. 

A print made by photo-engraving. 
Rolling-up. — Covering a sensitized surface with ink prior to 

development or during the etehing operation. 
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Router. — Machine with a cutter revolving at high speed for 

removing metal not wanted in an engraving. 
Screen. — The half-tone screen. 

Screen Distance. — Space between screen and sensitive plate. 
Screen Pitch. — The number of lines a screen is ruled to the inch 

or the centimeter. 
Screeny Negative. — One in which the screen lines are too 

prominent. 
Stum. — Transparent film of glue between the dots on a metal 

plate which prevents etching. 
Sensitizing. — The act of making anything sensitive to light. 
Shadow Stop. — The smallest stop used in half-tone negative 

making. 
Shoot-board. — A plane and bed used to make square the side 

of a printing block. 
Shotilder. — A ledge of metal left at the side of a line or dot 

when etching. 
Staging. — Stopping out areas of a metal plate between etchings. 
Still Etching. — Etching without movement of the etching fluid. 
Stop. — Photo-engravers' term for lens diaphragm. 
Top. — Photo-engravers' term for the add-resist on a metal 

plate. 
Topping Powder. — The first etching powder applied to the ink 

image. 
Undercut. — When the etching fluid has corroded the edges 

beneath the printing surface. 
Vignette. — A half-tone engraving which shades off to nothing. 
Waterhouse Stops. — Diaphragms that slide in a lens sk>t. 
Wet Collodion. — Name given to the collodion negative process 

because the sensitive plate is exposed in the camera while wet. 
Wet Plate. — Plate made by wet collodion process to distinguish 

it from a dry plate. 
Whirler. — Machine for revolving a metal plate so as to give 

an even coating. 
Zinc Etching. — The act of engraving on zinc with etching fluids. 

A relief printing plate thus made. 
Zinc Hook. — A steel cutting tool for dividing zinc or copper 

sheets. 
Zincograph — A photo-engraving on zinc. In England called 
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IS BEST ADAPTED TO 
MAKING HIGH-GRADE 
PHOTO-ENGRAVINGS 



It is rolled, ground and polished in our own mill by 
our own improved process, exclusively 

for this trade. 



MANUFACTURED BY 

The Edes Manufacturing Co. 

PLYMOUTH, MASS., U S. A. 

ESTABLISHED 1855 



BE SURE! 

A chain u as strong as its weakest link. In selecting 
chemicals for photo-engraving you must have the best. 
One in^nire chemical mil queer the whole ptoceea. The 
nhrer bath b very important. Insist on usmg 

AMES SILVER-NITRATE 

Uied by Pholo-engraeen for 50 yean 



THE AMES CHEMICAL WORKS 

GLENS FALLS, N. Y. 
Quotalionton rtquat. 



Graf Super-Anastigmat 

For Photo Engravers 
Halftone or Line Work 

GRAF OPTICAL COMPAHT 

SOOTH BEHD, IHDIAHA 




Goerz Gotar F/8 



^T^HE importance of a carefully corrected 
anastigmat lens in photo-engraviiig can- 
not be overestimated. The GOERZ GOTAR 
F/8 consists of two symmetrical uncemented 
combinations. It is a lens of moderate speed 
and crisp definition. It is free of spherical 
and chromatic aberration and has a flat field 
over the size of plate for which it is listed. 
This lens is highly recommended for copy- 
ing, enlarging, general commercial work in 
addition to photo-engraving. 

We have now also resumed the manufacture 

of the well-known 

GOERZ APOCHROMATIC ARTAR 

lenses and photo-engraving prisms and expect 
to make early deliveries. We shall be glad 
to furnish special information upon request. 



C. p. Goerz American Optical Co. 

31 7B East 34th St., New York City 



FOR THE MERE ASKING YOU CAN HAVE 

CRAMERS BOOKLET 

"Dry Plates and Filters for 
Trichromatic Work" 

Qiuck full of helpful information. 

You cannot aford to be without it. 

Drop a postal I NOW. 

G. CRAMER DRY PLATE CO. 

ST. LOUIS. MO. 



Where Quality and Service 

ARE PARAMOUNT 

AND PRICES IN KEEPING WITH 
YOUR PRODUCTION COST 

Supply Dealers to the Trades Kindred to Printing 

G. C. DOM SUPPLY CO. 

CINCINNATI. OHIO 




Eastman Tested Chemicals and other 
Specialties for the Engraver. 

Eastman Complete Collodion 

Eastman Stripping Collodion 

Eastman Rubber Solution 

Eastman Silver Nitrate 
Seed ** Process '' Dry Plates 

for line and half-tone work. 

Eastman ** Process'* Film 

for negatives or positives ; specially suited for line negatives and 
all ** process " subjects. 

Eastman ** Commercial'* Film 

for negatives or positives ; less contrasty than Process Film ; 
specially suited for photogravure positives. 

Wratten & Wainwright 
"Process Panchromatic" and "Panchromatic" Plates 

for all kinds of color work. 

Wratten & Wainwright Color Filters 

for all purposes. 

Eastman Kodak Company, Rochester, N. Y. 



CHEMICALS 

Photographic CHEMICALS a specialty 

We offer to the Photo-engrcning Trade: 

Add, Muriatic and Nitric Cotton, Soluble 

Alcohol, Denatured Ether, Sulphuric, U. S. P. 

Benzol Iodide, Ammonia 

Collodion, Base Iodide, Cadmium 

Collodion, Stripping Iodide, Potassium 

Cotton, Absorbent Potassium, Bromide 

Cotton, Negative , Sodium Monosulphide, etc. 

CHAS. COOPER & CO. 

Established 1857 Manufacturing Chemists 

194 WORTH STREET, NEW YORK CITY 

PRICE UST SENT UPON REQUEST WORKS AT NEWARK, N. J 



Learn Photo-Engraving 

Better Position (Established 25 years) Better Pay 

Many opportunities are now open to ambitious men and women. 
For twenty-five years we have successfully taught 

Photo-Engraving Three -Color Work 

and Photography 

Our Graduates earn We assist them to secure th^ 

dikQr 4. ^inn 1 positions. Now is the time to fit 

$uD to tpiUU a week yourself for an advanced position 

at better pay. Terms easy; living inexpensive. 

Write for catalog — today. 

ILLINOIS COLLEGE OF PHOTOGRAPHY 

BOX HP, 979 WABASH AVENUE, EFFINGHAM, ILUNOIS 



HOWARD S. LEVY LIONEL F. LEVY 

MAX LEVY & CO. 

WAYNE JUNCTION PHILADELPHIA 



Suceoeding 
MAX LEVY and REPRO-ART MACHY. CO. 



Screens 

Cameras 

Camera Stands 

Vacuum Printing Frames 

Halftonometers 

Process Lenses and Prisms 



Complete Gallery Equipment for all 
Photo Reproductive Processes. 



Etoiiing Machines 



I 

/ 
Everything for the 

PHOTO-ENGRAVER 



Everything for the Everything for the 
ELECTROTYPER STEREOTYPER 



Get this thought firmly fixed in your 
mind: The most expensive item you 
buy and the one which largely deter- 
mines the result of your business and 
whether you make a profit or a loss is 
LABOR TIME. As labor becomes 
scarcer, it costs more^ consequently, if 
it is not employed in a manner that 
insures the greatest production, it is 
bound to result in a loss. 

Give workmen the right kind of machin- 
ery, tools and equipment, for if you 
don't, you'll save at the spigot and 
waste at the bunghole. 

Patriotic Duty, Business Acumen, 
Common Sense — all demand the use 
of improved labor-saving machinery 
and devices furnished by 

CATALOG ON REQUEST 

Mention Photo Engraving Primer » 

The Ostrander-Seymour Co. 

Tribune Building, Chicago 
38 Park Row, New York 



"The ^American T^hoto- Engravers 

^Association 

Is composed of the leading photo-engraving firms in the 

United States. 

Its members produce fully 85% of all photo-engravings 
made. The scope of its activities mcludes: — 

Trade Acquaintance 

Organization 

Trade Promotion and Advancement 

Elimination of Trade Abuses 

Standardization of Methods and Prices 

Justy Equitable and Fair Competition 

Harmonious Labor Relations 

Co-operation 

MEMBERSHIP CAN BS SECURED BY ANY REPUTABLE FIRM 



The "Photo- Engravers 'Bulletin 

Is the official journal of the American Photo-engravers 
Association, dedicated to the entire craft, and every 
man in it. 

The world's leading monthly magazine devoted entirely 
to photo-engraving, and the recognized authority on 
the subject. 

Subscription rate — $3.cx) per year, 30 cents per copy. 

Advertising rates on application. 
Reaches every manufacturing photo-engraver in the 

United States and Canada. 

The ^Amertfian ^hoto- Engravers <tAssn 

Headquarters^ 863 Monadnock Block 
Chicago, Illinois 
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THE AMERICAN STEEL 
AND COPPER PLATE CO. 

101-ni FAIRMOUNT AVENUE 
JERSEY CITY, N. J., U. S. A. 

branches: new YORK, CHICAGO, LONDON 

M aimfactureri of finely ground and polished 

COPPER, BRASS and ZINC 

For ail kituis of 
ENGRAVING AND ETCHING 

Specially prepared i^KaB»K Finest qualily 

ZINC AND Wff^^m STEEL PLATES 

ALUMINUM BMB By i l f FOR BANK NOTE 

PLATES FOR ^MjB^ ENGRAVING AND 

LITHOGRAPHY mrmjg/ TRANSFERRING 

STEEL DIES 
COPPER AND STEEL PLATES 

for commercial and society engraving 

ENGRAVERS' TOOLS 

ROUTER CUTTERS for Engravers 

TYPE METAL, Linotype, Monotype and Sterotype 

ALSO DEALERS IN 
Engravers' Machinery, Cameras, Printing Frames, Etching Pow- 
ders, Etching, Proving, Film, Lithographing and Printing 
Ink, Charcoal, Glue, Etching and Powdering 
Brushes, and General Supplies 



HARD RUBBER 

more successfully resists the corrosive action of developers, 
fixing baths, acid and alkaHne solutions than any other 
material. That is why Photographers and Photo-engrav- 
ers prefer HARD RUBBER 

TANKS PLATE LIFTERS BOTTLES 

TRAYS MEASURES CARBOY PUMPS 

FIXING BOXES FUNNELS SYPHONS 

STIRRING RODS PAILS PIPE & FITTINGS 

American Hard Rubber Company 

11 Mercer St., New York City 

Largest Manufacturers in the World of Hard Rubber and its Products 



ENGRAVERS WOOD AND 
ELECTROTYPE BACKING 

Why Cherry Lumber Company's Backing has 
gained International Repute 

1. Chemically treated in specially constructed vats. 

2. Air dried from sixty to one hundred and twenty days. 

3. No knots, spUts or wind shakes. 

4. TTiln dried according to government formula to less than 

5% moisture. 

5. Jointed first, to take out any warping and then planed 

perfectly flat to gauge. No loss of plates on account 
of warp say our customers in England, Sweden, 
Canada, Mexico and thirty states in the U. S. A. 

CHERRY LUMBER COMPANY 

ST. BERNARD CINCINNATI. OHIO 



The Successful Application 




of photo-engraving theor; depends largely upon efficient 
machinery. Your consideration of the Royle line is invited 
as offering approved devices of established merit throu^out 
die experienced engraving trade. 

Write for Catalog No. 300. 

JOHN ROYLE &, SONS 

PATERSON, N. J. 

Routers and Cutters, Bevelers, Saws, Micro-Edgers, Ellipsc^raph, 
Planers, Rulii^ Machines, etc. 




WOLLENSAK ^^g^lMs^' 



re bHve taken spetufil ciiro h 



Expert phDto7«aimiveiB find that tl 
WM'^™well''MtllK« color ■S™'^ — rnem. uii™ una Bpe^iDcaiiona on KIU 

ChromBtio nberration rendete any Froceas Lenses, Send for a copy. No 

WOLLENSAK OPTICAL COMPANY. Rocheacr. N. Y. 



EVERLASTING STONEWARE TANKS 

Tank Development of Films Increases 
Capacity and Saves Chemicals 

1. Capacity and Quality for your work 3. No joints — No leakage 




--^"•■'■^iliii 


Write join jobber tor 
tUustrated booklet. 

GENERAL 
CERAMICS 
COMPANY 

50 Church St. 


-I ' ■' 
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POWERS 

Perfection Plate Cooler 

Makes better plates, saves labor, time, gas 
and water. Try it and you will adopt it. 

We will send a Powers Perfection Plate 

Cooler to your shop (all costs of 

transportation paid by us) for 

A Thirty Day Free Trial 

Send for Ixioklet 
"A New Way of Cmling Heated Plates" 

POWERS BROS., INC. 

137 West 37th Street, New York 
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MANY LEADING ENGRAVERS SAY IT IS 
THE STANDARD PREPARATION OF ITS KIND 



Made in 

U* o« A' 



^^5n>o^ 5J^^4/c]& c/5^^6a!!^ 



Known 
Abroad 



EQUALLY SERVICEABLE FOR THREE USES 

A WHITE INK, A WHITE WATER COLOR AND 
A FIRST CLASS AIR BRUSH SPRAY 



ALL IN ONE JAR 

WILL NOT POWDER OFF 
NOR EASILY RUB OFF 




ALWAYS GOOD 

IT WILL NOT DISCOLOR 
IF FAIRLY PROTECTED 



Ordered by Artists for line, wash or air brush drawings or retouching s 

Half ounce jar by return mail on receipt of Twenty-five cents in coin or 
gtampg. Half pint, $1.00, postpaid; Pint, $2.00, postpaid 

J. W. JOHNSTON 

Manufacturer 



New Arts Bldo. 
Deft. P. E. B. 



ROCHESTER 
N. Y., U. S. A. 



Nyes Classcoat Silver Baths 

BETTER THAN SOLID GLASS BATHS 



WE HAVE 

IT 

WHAT DO YOU 

WANT 




NYES 
SPELLS THE 

BEST 
OBTAINABLE 



OFFICE AND FACTORY 

230-232-234 West 17th Street 



ITTES mOIT PRECISION CAMERA AITD STAITD BUILT AS A UmT 



BAUSGH & LOME 

PROCESS LENS 




A New Anastigmat 



Probably the first process lens for color work to be produced in 
America — made after our own formula and entirely of our 

While designed primarily For black and wlut« work, its perfect 
register of colors renders it admirable, at the smaller apertures, 
for three and even four colors. The prominent litiiographer, 
who gave it a practical test for us, wished to buy one at once 
for four-color work. 

WRITE FOR SPECIAL CIRCULAR 

Bausch £^ Ipmb Optical ©. 



Commercial Engraving 

and Printing 

By CHARLES W. HACKLEMAN 

This is a manual of practiced instruction and reference cov^ing in a 
non-techniccd way all processes of commercial illustrating and 
printing and is an indispensable and reliable digest for Advertising 
Managers, Printers, Engravers, Lithographers, Paper Men, Photo- 
graphers, Commercial Artists, Salesmen, Instructors, Students and 
all others who may be interested in these or allied trades. 

CONTENTS 

Every subject is thoroughly and comprehensively covered, making 

the book of equal value for the printing, engraving and allied 

trades and the business men who use their products. 

Commercial Photography Letterpress Printing 

Proportions Lithography and Offset Printing 

Art Room Accessories Photo-Gelatin Process 

Retouching, Alterations and Copper Plate Engraving and Printing 

Grouping of Photographs Steel Plate and Die Engraving, Print- 
Wash Drawing ing and Embossing 

Line Drawing Photogravure 

Methods of Treatment Rotary Photogravure 

Line Etchings Printing Inks and Harmony of Colors 

Line Color Plates Embossing, Stamping and Cutting 
Halftones Dies 

Halftone Color Plates Bookbinding 

Combination Plates Music Engraving 

General Photo Engraving Poster Making 

Information Paper 

Duplicate Plates Envelopes 

Wood Engraving Patents, Trademarks and Copyrights 

Wax Engraving Mailing Lists and Postal Information 

Chalk Plates Care and FiUng of Plates and Copy 
Methods of Mounting 

Cloth, 6x9 inches; weight over five pounds; nearly 900 pages, many in 
color; more than 1000 illustrations. Price $15.00 prepaid if remittance 
is sent with order. Shipping charges collect if sent C.O.D. Prospectus 
giving full description on request. 

American Photographic Publishing Go. 

221 Columbus Ave. BOSTON, MASS. 




The Qoods neitU a "tiational" 'Keputation 

A COMPLETE LINE of 
METAL, CHEMICALS 
and EQUlPMENT/br the 
MANUFACTURE of 
PHOTO ENGRAVINGS 

National Steel &. Copper Plate Co. 



Exclusiite T^firtiiifacluriti^ T>iilTib 




PHOTO ENGRAVERS' COPPER 



THE PHOTO-ENGRAVING 
DEPARTMENT IN 

The Inland "Printer 



Is Edited by S. H. HORGAN 



THE AUTHOR OF THIS BOOK 



Anyone in the photo-engraving or allied lines 
will find that through a monthly reading of the 
department, and, in fact, in going over every 
issue of The Inland Printer completely, they 
will get many valuable suggestions. 

Furthermore, one can in this way keep in direct 
contact with the industry generally. 



SUBSCRIPTION RATES: 

U. S. and possessions $4.00 

Canada % 4.50 

Foreign 5.00 

THE INLAND PRINTER 

The leading printers^ technical journal 

of the zvorld 

632 Sherman St. :: Chicago, III. 
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WOHL LAMPS 



are known throughout the 
photographic world. No 
photo-engraving plant is 
fully equipped without them. 

A lamp for every need. 
Sturdy construction and 
thoroughly interchangeable 
standardization of parts in- 
sure years of service with 
minimum depreciation. 

An equipment of WOHL 
lamps is a dividend paying 
investment. 



M.J.WOHL&CO. 



INC. 
Payntab AvEmjB and 
Hancock Street 

LONG ISLAND CITY, 

N. Y. 




PRACTICAL PHOTOGRAPHY 

THIS number oi Pnictiad Photocnphy shows the aim of the Editors in pub- 
lishing the series — to give in each volume the practical infcwmation needed 
to master a definite branch of photographic work. Useless, imjicactical theories 
are not included, the wbole purport of the series being to give up-to-date, usable 
information that will be immediately helpful in the field or woriooom. Illustrar 
tions are used wherever necesaarv to make the test entirely dear but not solely 
because of their artistic value. Ulkether in paper or doth binding, the sise will 
be uniform — handily fitting the pocket. In paper, per copy. 35 cents, or $3.50 by 
subscription for twelve numbers. la doth, per copy. 75 cents, or $7.50 by sub- 
scription for twdve numbers. 

If o. t. The Secret of Ezposure. If exposure is correct, all other steps in the 
making d a good negative are purdy medianical. This number discusses expoaax2 
thoroughly and gives a complete system, with full directions, for obtaining correct 
exposure under all conditions, using any plate on the American market. 

Ifo. 2. B ^inn e ra * TrooUes. This number contains an enormous amount of 
practical hdp for every worker, novice, or eiqKrt. Its primary purpose is to show 
the cause of common failures, but in general it is a manual of photographic work 
dealing with the production of a perfect nega ti ve and a print from it. 

Ifo. S. How to Choose and Use a Lens. Every successful worker must know 
vdiat his lens can do and how it may be used to best advantage. This immber 
explains the particular qualities of eadi type of lens now used in photogrm>by and 
deals particnlaily with the more modem types, their d ig ei e uces and relative ad- 
vantages. 

Ifo. 4. How to ICake Prints in Colors. The desirability of making prints in 
colors led to the publishing of this number, a careful dmioe of the best methods bemg 
made for the guidance of our readers. The tcming of a standard Mack and white 
print to every possible hue is explained, while the special maniiw l ati n g processes 
and the latest devdopments in natural color photography are dearly described. 

Ifo. S. How to Make Enlargements. So worker who advances beyond the 
I^ane of the tyro can produce conastently satisfjring results without an enlarger. 
This volume tells the why of the enlarging process, and foOows it with full and dear 
information regarding the practical side of enlarging, hirtoding the construction 
and use of different types of enbiBeiiL 



Ifo. t. How to Make Portraits. Making portraits in the home is a tnanch of 
photography of interest to evoy owner of a camera. ^ This volume tdls in detail 
how to make portraits of your family and friends, which win be mcxe sa t is f a c tory 
to you tham the conventional portrait made in a studio. You need no other source 
of informatioa than this boc^ to make portraits of any sixe, by contact ox enlarging 
methods. 

Ifo. 7. How to Hake Lantern SBdes. An exhibit of slides from your own nega- 
tives is a treat for your family and friends. In this volume the subject of slide 
making is thoroughly covered. Slides in black and white, toned, or in natural colors 
can be made by any camera user. A copy of this book win tdl iroa how to make 



Ifo. 8. The Elements of Photography. An dementary manual for the beginner, 
giving a concise but thoroo^ description of the fundamentals of photography with 
film and plate cameras. 

The books of this series mav be had from dealers in photocrsflnc so p pii e s, news 
stands, booksdlers, or tiie pobfishers. 

American Photographic Publishing Co. 

221 C<4umbus Ave. Boston, 



